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Errata, 

In  addition  to  some  minor  typographical  and  other  errors  which  the  reader 
will  readily  correct,  the  following  should  be  noted. 

Vol.  1^  page  74,  chap.  V.,  )  2,  line  16,  for  *  to  us '  rtad  •  by  ns." 

„         „  395, 3  14,  line  16,/or  •  nerre-elimlnated*  rmd  '  never  eliminatod.* 

„         „  40S,  lino  1,  /or  '  local '  rettd  •  vocal.' 

„         „  88A,  line  8,  fw  *  ramiliar '  read  *  fainter.' 

M         „  4S0,  i  86,  line  10, /or  *  mentally  *  read  *  mutually.' 
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*  The  firmest  and  noblest  ground  on  which  people  can  live  is  Troth ;  the  Real 
with  the  BesJ ;  a  ground  on  which  nothing  is  assumed,  but  where  they  speak  and 
think  and  do  what  they  must,  because  they  are  so  and  not  otherwise.' 

Balph  Waldo  Bmersan, 


CHAPTER  I. 
KNOWLEDGE  AND  SCIENCE. 

§  1.  It  is  not  my  purpose  at  the  outset  to  enter  upon  a 
thorough  examination  of  the  sources  and  constituents  of  know- 
ledge, but  rather  to  indicate  provisionally  what  knowledge  is,  and 
how  from  the  body  of  knowledge  in  general,  departments  of 
knowledge  are  differentiated  and  organised ;  to  the  end  of  show- 
ing more  especially  the  true  place  and  scope  of  a  system  of 
psychology.  The  more  complete  treatment  of  the  subject  is 
reserved  for  a  later  stage,  when  it  will  receive  an  elucidation  not 
possible  at  present.  But  whatever  provisional  statements  are 
necessary  now,  will,  I  trust,  be  confirmed  in  the  course  of  sub- 
sequent exposition. 

§  2.  The  words  kviow  and  knowledge  (yv&at9y  cognitio)  express 
an  experience  of  sentient  beings.     The  words  carry  their  own 
meaning  better  than  any  explanation  of  them,  because  they  refer 
directly  to   this   experience  which  is  ultimate.      They  imply  a 
knowery  a  something  known,  and  a  knowing.     Knowledge  is  a 
knowing  completed  and  held  before  the  mind  in  its  totality ;  in 
other  words,  it  is  a  result  of  an  act  of  knowing,  relating  to  a 
knower  and  a  thing  known.     Such  a  result  in  its  unity  is  called  a 
cognition.     Knowledge  in  general  is  an  aggregate  of  cognitions. 
The  sum  of  any  one's  knowledge  is  the  sum  of  his  cognitions ; 
the  STim  of  every  one's  cognitions  is  the  whole  body  of  knowledge. 
When  we  speak  of  oiu*  own  individual  knowledge  we  mean  the 
aggregate  of  cognitions  we  have ;  when  we  speak  of  knowledge 
to  be  acquired  we  mean  cognitions  which  others  have  or  have  had, 
and  new  cognitions  which  we  deem  possible  to  be  added  to  them. 
§  3.  We  may  have  knowledge  without  expressing  it,  but  in 
order  that  our  knowledge  may  be  of  any  use  to  others  than  our- 
selves, and  in  order  that  we  may  avail  ourselves  to  any  extent  of 
the  knowledge  of  others,  there  must  be  some  sort  of  expression,  and 
more,  some  means  of  preserving  expressions.    This  is  accomp\ia\x^dL 


INTEODUCTION,  Pakt  I. 

chiefly  by  Ltnguage ;  and  by  the  use  and  aid  of  language  the  body 
of  knowledge  in  general  is  made  up  of  affirmations  and  denials 
which  symbolise  and  express  cognitions. 

§  4.  Cognitions  may  be  either  singular  or  general,  and  so  also 
may  be  their  expressions.  An  afilniiation  may  be  of  an  individual 
thing  or  it  may  be  of  a  number  of  things  having  common  chaiac- 
teristicH  or  attributes.  I  may  say  This  tree  has  hraiiches,  or  Trees 
have  branches ;  John  is  viortal,  or  Men  are  viortal — the  first  are 
singular  affinnationB,  the  hitter  general.  General  affirmations 
combine  into  one  expression  many  singular  cognitions.  They 
condense  and  economise  the  ejcpression  of  knowledge.  It  is 
obvious  that  if  we  can  by  one  affirmation  cover  and  estpress  the 
cognitions  expressed  in  several  there  is  a  great  gain ;  if  there  be 
a  limit  to  the  acquisition  of  cognitions  that  limit  is  much  extended 
by  an  ability  to  generalise. 

5  5.  The  fact  that  knowledge  is  expressed  and  that  the  ex- 
pressions come  to  have  a  meaning  from  their  usual  application, 
creates  the  possibility  of  error  in  this  expression,  that  error  being 
a  want  of  conformity  of  the  expression  to  the  actual  experience. 
Hence  arises  truth  and  falsehood.  The  word  vian,  for  instance, 
has  a  certain  meaning  fixeil  by  custom  and  usage ;  so  has  the  word 
head.  It  is  possible  to  say  Meti  have  heads  and  No  men  Have 
heads;  the  former  affirmation  conforms  to  experience  and  is  (ttm; 
the  latter  does  not  conform  to  experience  and  is  false.  So  also  on 
seeing  a  horse,  I  may  say  This  is  a  dog^\he  woiils  horse  and  dog 
having  a  certain  settled  application ;  yet  though  I  may  use  the 
language  of  that  proposition,  it  is  not  true,  since  the  words  dog 
and  horse  have  a  definite  meaning,  and  the  expression  is  not  an 
expression  of  the  actual  cognition  I  have.  These  are  only  samples 
of  the  errors  which  may  arise  in  expression;  we  shall  have  occasion 
farther  on  to  notice  others ;  but  from  the  possibilities  of  such 
errors,  and  the  fact  that  they  actually  occur,  appears  a  distinction 
between  the  affirmations  which  ex^jress  cognitions  into  true  and 
faUe. 

§  6.  We  cannot  properly  say,  however,  that  cognitions  always 
are  true  or  false,  but  only  the  expressions  of  cognitions.  If  we 
have  a  cognition  we  have  it,  and,  unless  it  is  itself  a  symbolical 
cognition,  truth  and  falsity  would  seem  to  be  irrelevant  terms 
to  apply  to  it.;  but  since  the  mind  generalises,  in  the  process  of 
that  generalisation  there  may  arise  truth  or  falsehood  in  the  cog- 
nition itself.     For  in  order  to  generalise  there  must  be  comparison, 
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a  placing  of  two  things  together  and  a  noting  of  their  agree- 
ment or  difference.  The  affirmation  then  made  expresses  a  cog- 
nition of  the  mind  which  may  be  true  or  ^se.  I  may  cognise 
an  agreement,  where  there  is  none,  or  where  tlie  agreement  is 
not  sufficiently  far  reaching  to  jostify  the  general  affirmation  I 
make.  A  general  cognition  too  may  cover  so  much  that  I  may 
not  be  able,  without  some  care,  to  say  with  certainty  that  a  new 
object  before  me  falls  under  it ;  yet  in  the  rapid  operation  of  the 
mind  I  may  cognise  that  it  does,  thus  creating  a  false  cognition — 
Mse  because  it  does  not  conform  to  the  fact,  as  a  more  careful 
Bcmtiny  will  reveal.  But  notwithstanding  cognitions  of  likeness 
and  difference  arising  in  the  process  of  generalisation  may  some- 
times be  called  true  or  false;  otherwise,  cognitions  which  do  not 
conform  to  actual  experience  are  said  to  be  Jictitioua,  in  contradis- 
tinction to  those  which  do  and  are  termed  real.  Into  questions  of 
the  exact  force  and  definite  limitations  of  these  distinctions  we 
need  not  now  enter. 

^  7.  When  knowledge  with  reference  to  any  subject  is  expressed 
in  a  generalised  form,  and  its  expressions  verified,  it  becomes  seien- 
ttfie ;  otherwise  it  is  unsGientific  or  etnpvrical.  That  there  may  be 
science,  there  must  be  some  centre  of  association  and  generalisa- 
tion, or  some  subject  of  science ;  then  follow  the  conditions  just 
referred  to.  A  science  is  knowledge  of  some  subject  expressed  in 
general  affirmations  (or  denials),  with  those  afBrmations  verified. 
In  the  ratio  that  the  generalisations  are  the  highest  of  which 
the  subject  is  susceptible,  and  the  verifications  are  complete,  the 
science  is  a  perfect  one. 

§  8.  Wterever  there  is  a  subject  of  sufficient  interest  to  engross 
attention  and  to  warrant  the  collection  of  data,  the  generalising 
of  fects  known  and  a  careful  verificationof  the  expressions  of  these 
generalisations,  there  may  be  a  science.  Of  course,  then,  there 
may  be  many  sciences,  and  no  limit  can  be  put  upon  the  number. 
NXTierever  knowledge  has  the  characteristics  just  stated  it  has  passed 
from  the  category  of  empirical  knowledge  into  that  of  scientific' 

§  9.  The  fact  that  there  is  a  midtiplicity  of  sciences  suggests 
both  the  desirability  and  the  possibility  of  a  still  higher  unifica- 

'  See  Spencer's  F^rtt  Prinelplrt,  Cliap.  I. ;  Bain's  Lii/ie,  Deduction,  g  29  ff. ; 
Lewes's  ProhUmtof  Life  and  Afind,  First  Series,  Part  1,  Chap.  V. ;  Locke's  Huwan 
PndtTfUmding,  Bk.  III.  Chap.  I.  It  ia  a  difficult  matter  to  find  anj^here  laid 
down  sharplf  the  differencea  between  aimple,  scientific,  and  philoBophioal  know- 
ledge,    I  have  endeavoured  to  present  tbem  as  oonciBel;  a«  possible. 


INTRODUCTION. 


Pabt  I. 


tion  of  knowledge  by  a  process  of  generalising  from  the  aeiences 
considered  themselves  as  particulars.  To  ascertain  their  common 
features  or  points  of  resemblance,  their  connection  with  each  other, 
and  their  proper  position  relative  to  each  other,  would  naturally 
demand  a  science  of  sciences  expressing  their  community  and 
relations.  Such  a  science  is  Fkiloaopky,  and  in  philosophy 
the  most  complete  imitication  of  knowledge. 


CHAPTER  II. 
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§  1.  The  student  of  every  science,  if  he  be  earnest  in  his 
pursuit,  will  be  continually  seeking  foundation  principles.  He 
will  not  fail  to  propose  to  himself  questions  which,  he  conceives, 
reach  to  the  bottom  of  the  subject  that  occupies  him.  Very  likely 
the  asking  of  these  questions  will  develop  others  penetrating  still 
deeper  or  having  a  scope  still  broader.  Perhaps  he  will  become 
frightened  by  the  extent  of  the  field  he  has  opened  and  content 
himself  with  mere  conjecture,  or  possibly  shrink  back  wholly  from 
thought  upon  the  problems  suggested.  Perhaps  he  will  without 
BufiBcient  consideration  adopt  superficial  theories  of  exiilanation 
and  then  blindly  and  obstinately  adhere  to  them.  But  at  some 
stage  or  other  he  asks  the  questions  and  attempts  in  some  form  to 
ascertain  definitely  the  foundations  upon  which  he  stands. 

5  2.  For  instance,  the  student  of  geometry  does  not  ad\-anoe 
beyond  the  threshold  before  he  encounters  certain  expressions 
which  are  termed  axioms :  '  The  whole  ia  greater  tban  any  part ; ' 
'  Things  that  are  equal  to  the  same  thing  are  equal  to  each  other ; ' 
'  If  equals  be  added  to  equals  the  wholes  will  be  equal,*  While 
an  unthinking  person  will  remain  satisfied  with  the  explanation 
that  these  things  are  so  because  they  must  be  so,  the  scientific 
inquirer  is  not  set  at  rest.  Is  it  true  that  they  must  be  so? 
And  if  so,  why  must  they  be  so  ?  Is  it  not  possible  that  some- 
where or  at  some  time  the  whole  may  be  found  less  than  some 
part  ?  I  may  not  be  able  to  conceive  of  such  a  case,  but  may  not 
my  neighbour  ?  What  justification  have  I  for  the  assumption  that 
my  own  mind  is  a  fully  competent  judge  of  the  matter?  Who 
and  what  am  I  tliat  judge  ?     Even  if  I  admit  the  axioms  to  be 
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uniTersal  and  necessary  tmth,  and  proceed  with  tlieir  aid  to 
demonstjute  a  propoaition,  what  warrant  have  I  for  supposing  that 
the  steps  of  my  demonstration  are  in  any  wise  to  be  depended  upon  ? 
It  hai^y  need  be  said  that  the  answers  to  these  questions  must 
have  reference  to  the  very  nature  of  intelligence  itself,  and  are  to 
be  found  only  in  a  science  more  general  than  geometry,  which 
postulates  at  the  outset  what  is  thus  questioned. 

§  3.  Again,  the  physicist  dealing  with  material  forces  hnds  him- 
self con  frontetl  with  the  problem,  What  is  this  matter  whose  laws 
I  am  aeekiog  ?  Whence  comes  this  force  which  is  manifested  ? 
What  is  this  space  with  which  everything  in  the  estemal  world 
seems  to  be  involved  ?  Did  this  universe  have  beginning  and  how 
did  it  begin  ?  Are  these  questions  and  others  like  them  answerable  ? 
Perhaps  not,  bnt  if  not  we  cannot  rest  till  we  know  why  not.  The 
student  of  physical  science  is  not  able  to  avoid  asking  them,  and 
till  he  can  give  the  answers  or  show  thai  they  are  unanswerable  he 
has  not  reached  the  bottom  of  his  subject.  But  to  obtain  the 
desired  explanations,  he  must  go  beyond  his  special  science  which 
assumes  matter  and  space  and  time  and  force  to  a  more  general 
one  which  deals  with  the  ultimate  constitution  of  the  physical 
universe. 

§  4.  So  in  the  affairs  of  men  with  each  other  similar  queries 
arise  in  all  special  sciences.  The  lawyer  searches  for  the  law 
upon  a  given  point.  He  6nds  and  cites  a  decision.  By  whom  ia 
the  deciJ^ion  made  ?  By  a  lawyer  like  himself,  hut  sitting  upon 
the  bench,  ^liat  gives  to  that  decision  weight  and  authority 
over  his  own  opinion  ?  Why  am  I  bound  to  follow  or  heed  it  ? 
Why  am  I  held  and  confined  by  any  decision  ?  Why  by  any  court? 
Why,  in  fine,  has  any  person  or  tribunal  a  right  to  give  law  to 
me  ?  What  ts  law  ?  Wbat  is  right  ?  Obviously,  to  make  ade- 
quate reply  to  these  questions,  a  most  profound  inquiry  is  neces- 
sitated into  the  sources  and  foundation  facts  of  the  social  state 
of  mankind.  That  there  are  right,  law  and  just  authority  is  pre- 
supposed by  the  legal  specialist.  To  explain  and  justify  these 
presuppositions  a  more  geneiul  science  is  needed. 

§  5.  Independently  of  any  special  science  or  art,  each  htmiao 
being  in  ordering  his  present  life,  in  governing  his  relations  with 
his  fellows,  in  forecasting  his  future,  daily  encounters  problems 
insolable  except  so  far  as  a  general  science  comprehending  the  facts 
of  mind  and  matter  furnishes  a  key.  Problems  of  expediency  and 
duty,  of  happiness  and_  blessedness,  of  morality  and  religion  are 
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everywhere  presenting  themselves  as  ultimate  questions,  answers 
to  which  condition  and  determine  not  only  our  scientific  knowledge 
but  also  our  practical  wel&re.  To  attempt  to  give  an  exhaustive 
catalogue  of  these  questions  would  imply  a  full  knowledge  of  what 
are  ultimate  and  what  proximate,  and  require  the  very  science 
which  we  have  been  calling  fur.  The  French  philosopher  Perron 
gives  nine  questions  which  he  considers  to  be  ultimate  and  funda- 
mental in  their  character: — 


The  things  about  us— 

1.  Are  they  ? 

(Existence) 

_  2.  What  are  they  ? 

(Essence) 

3.  How  are  they  ? 

(Mode) 

4.  By  what  ? 

(Causality) 

5.  Why? 

(End) 

6.  Where? 

(Space) 

7.  When? 

(Time) 

8.  How  many  ? 

(Number) 

9.  In  what  relations  ? 

(Relation)' 

i 


Asking  a  somewhat  similar  series  of  questioDB  with  reference  to 
ourselves  as  well  as '  the  things  about  us '  would  give  a  more  com- 
plete list.  But  without  essaying  now  to  determine  the  number  of 
the  ultimate  qfiestions  and  precisely  what  are  and  what  are  not 
ultimate,  the  foregoing  illustrations  are  sufficient  to  indicate  their 
nature  and  scope. 

§  6.  Since  all  our  knowledge  is  either  of  the  things  outside  of 
us, '  the  things  about  us,'  or  of  the  things  relating  to  our  inner  or 
mental  experience,  and  since  the  sciences,  therefore,  are  either  of 
the  material  world  or  the  inner  world,  by  some  called  mental  and 
by  Home  spiritual,  the  ultimate  questions  of  every  science  will 
relate  to  the  ultimate  constitution  of  either  matter  or  mind  or 
both.  And  taking  the  sciences  as  particulars,  comparing  them 
and  generalising  from  them  and  from  their  conclusions,  we  shall 
be  led  directly  up  to  tlie  ultimate  principles  of  mind  and  matter 
common  ta  all  sciences  and  governing  all  knowledge.  Thus  a 
science  of  sciences  will  establish  principles  which  are  the  answers 
to  the  ultimate  questions,  and  there  appears  a  still  further  oppor- 
tunity and  indeed  a  necessity  for  philosophy. 

§  7.  The  office  and  province  of  philosophy  are  thus  made 
clearly  apparent.  Philosophy  is  the  acientia  acientmrum.  Its 
function  is  one  of  comprehensioQ  and  colligation,  and  in  it  as  a 
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science  all  scienceB  finiJ  their  synthesis  and  their  bond  of  union. 
And   the   principles  which  express  this  unity,  and  connect  the 
Bciences  with  one  another,  are  the  answers  to  the  fundamental 
inqoiries  respecting  the  nature  of  things. 
To  sum  up ; — 

1.  Philosophy  as  the  science  of  sciences  is  the  colligation  and 

comprehension  of  all  sciences. 

2.  Philosophy  is  the  most  completely  unified  knowledge. 

3.  Philosophy  is  the  answer  to  the  ultimate  questions  of  the 

human  mind.' 

5  8,  The  word  pkUoaopky  has  had  a  considerable  variety  of 
meanings.  It  has  been  made  to  do  duty  both  in  characterising 
the  speculations  of  German  transcendental!  sts  and  the  exi)erimen- 
tal  physics  of  the  common  school.  Indeed,  a  considerable  portion 
of  the  ordinary  educated  world  has  no  other  ideas  called  up  by 
the  term  than  assemblages  of  facts  in  regard  to  thermometers  and 
barometers,  optical  instruments  and  galvanic  batteries,  hydraulic 
rams  and  steam  engines.  Or  else  it  means  to  them  baseless 
fabrics  of  the  im^natioa  of  no  practical  or  positive  value.  Yet 
the  word  has  latterly  become  more  settled  in  its  uae  in  a  direction 
agreeing  with  our  employment  of  it.  No  other  name  so  good  can  be 
pressed  into  service  to  stand  for  ultimate  knowledge  or  knowledge 
of  the  highest  generality.  Science  as  distinguished  from  sciences 
would  ine^ntably  engender  confusion,  and  the  misleading  associa- 
tions of  m«taji%sics  are  more  numerous  than  those  of  phUoaopky. 

$  9.  Unquestionably  some  will  say  that  philosophy  has  no  right 
whatevertosit  in  judgment  upon  the  validity  of  ultimate  principles 
or  indeed  to  propound  them.  It  will  doubtless  be  contended  that 
a  direct  revelation  from  God  gives  the  only  certain  knowledge 
we  possess  of  the  ultimate  constitution  of  the  universe  and  the 
ultimate  duties  and  obligations  of  men.  Thus  a  distinction  will 
be  drawn  between  revelation  and  philosophy  to  the  disparagement 
of  the  latter.  But  unfortunately  for  the  reasonableness  of  such 
a  discrimination,  there  is  no  way  in  which  a  revelation  can  be 
communicated  to  mankind  except  through  the  channels  of  human 
intelligence.  If  the  Lord  knew  Moses  face  to  face,  and  spoke  to 
him  in  an  audible  voice,  Moses  must  have  seen  with  his  eyes, 
heard  with  his  ears,  and  apprehended  with  his  intellect.     If  the 

■  CL  BchwBgler's  Hitt,  p/  Pkil.  Sec.  1  ;  Moreirs  HUl.  oj  Phil.  Intro.  Bee,  I 
and  3. 
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Hebrew  prophets  were  inspired  with  a  divine  afflatus,  yet  the 
inspiration  manifested  itself  only  through  some  faculty  of  the 
intellect  or  emotional  nature.  And  if  it  be  concluded  as  a  fact  of 
human  experience  that  a  supernatural  power  does  hold  communi- 
cation with  men,  the  fact  of  such  communiaition,  together  with 
its  associations  and  collaterals,  takes  its  plac«  with  other  facts  of 
human  life  to  be  co-ordinated  with  them  and  classified  under  a 
system  of  philosophy  itself. 

§  10.  Moreover,  it  must  be  the  human  intelligence  which 
determines  whence  comes  this  revelation  or  inspiration,  and 
whether  it  is  in  truth  what  it  claims  to  be.  Inasmuch  as  many 
have  supposed  themselves  to  he  conversing  with  God  when  it  lias 
subsequently  appeared  that  they  were  talking  with  men,  and  inas- 
much as  many  lying  prophets  have  arisen,  in  addition  ;  there  is  a 
necesaity  that  the  human  intelligence  should  pass  judgment  upon 
the  source  and  character  of  any  claimed  supernatural  revelation. 
And  surely  it  is  not  to  be  supposed  upon  any  religious  ground 
that  the  Deity  has  stultified  himself  by  giving  man  an  intelligence 
fitted  for  testing  cognitions  and  detecting  falsehood,  and  at  the 
same  time  forbidding  him  to  use  the  same  upon  the  very  matters 
respecting  which  it  would  seem  of  the  highest  consequence  that  ' 
such  intelligence  should  be  used,  namely,  matters  concerning  the 
knowledge  of  God  and  man's  relations  to  Him. 

5  11.  Indeed,  it  is  quite  absiu-d  to  hold  that  revelation  ex- 
plains everything  ultimate,  to  the  exclusion  of  philosophy.  Reve- 
lation presupposes  and  assumes  the  existence  of  a  God,  and  that 
there  is  one  must  be  proved,  if  at  all,  extrinsically  to  revelation, 
except  so  far  as  there  may  be  in  the  assumed  revelation  evidence 
corroborative  of  what  is  established  outside.  To  determine 
whether  or  not  there  is  a  God  involves  some  sort  of  investigation 
into  the  facts  of  natiu-e  and  intelligence  to  see  if  there  is  any- 
thing in  nature  to  lead  up  to  '  nature's  God,'  or  if  there  is  any 
feculty  or  power  of  intelligence  to  apjtrehend  or  discover  a  deity. 
The  grounds  of  the  trustworthiness  of  all  intelligence  must  be  in- 
vestigated, and  the  meaning  of  the  terms  by  which  we  habitually 
express  the  attributes  and  modes  of  intelligence.  Natural  laws 
must  be  traced  as  far  back  as  possible  with  a  view  to  reaching 
their  tmderlyiug  basic  principles.  Thus,  even  granting  a  verbal 
revelation,  there  isneed  also  of  a  philosophy,  and  having  given  such 
a  revelation  there  still  lie  beyond  it  more  ultimate  questions  for 
philosophy  to  deal  with. 
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§  12.  Under  the  guise  of  piety  employed  as  a  mantle  by  those 
who  decry  philosophy  and  urge  that  revelation  is  the  source  of  all 
light  upon  ultimate  knowle(^e,  there  is  latent  a  great  danger  to 
social  progress  as  well  as  to  individual  liberty.  For,  note  pre- 
cisely what  is  meant  by  making  revelation  the  final  dispenser 
and  judge  of  truth.  Bevelation  is  supposed  to  consist  of  a  body 
of  written  language  which  is  transmitted  from  clergy  to  laity, 
through  master  to  disciple.  There  hence  arises  a  class  of  inter- 
preters who  occupy  the  position  of  priests  of  this  revelation. 
Their  reputation  and  power  are  greatly  enhanced  if  it  can  be 
made  to  appear  that  they  stand  in  more  fEivoured  relations  to  the 
Divine  Being  than  do  other  men.  On  the  other  hand,  everything 
like  criticism,  scepticism,  and  philosophising  must  endanger  their 
position  as  oracles.  Now  the  assumption  of  a  divine  revelation  as 
the  ultimate  criterion  of  knowledge  amounts  simply  to  granting  a 
monopoly  of  wisdom  and  power  or  sometimes  even  an  infallibility 
to  a  favoured  class,  whose  direct  interest  it  is  to  repress  inquiry 
and  profound  investigation.  If  the  right  of  examining  and  testing 
the  alleged  revelation  is  conceded,  revelation  ceases  to  be  the 
ultimate  criterion,  and  its  interpreters  no  longer  constitute  the 
court  of  last  resort.  Thus  elevating  revelation  above  philosophy 
means  nothing  other  than  the  aggrandisement  of  a  few  and  the 
restraint  of  general  liberty  of  thought.  But  repression  of  liberty 
of  thought  is  only  a  step  from  repression  of  liberty  of  action. 
The  tendency  of  the  one  is  always  to  pass  into  the  other,  and  the 
results  carried  out  create  the  most  intolerable  of  abuses.  How 
dangerous  it  is  to  general  freedom  to  prevent  or  interfere  with 
free  thought  and  investigation,  the  history  of  the  hundreds  of 
thousands  of  lives  that  have  been  sacrificed  for  the  sake  of  liberty 
ought  to  have  taught  men  thoroughly. 

§  13.  The  religionist  should  not  be  in  too  great  haste  to  con- 
demn philosophy,  for  it  may  be  that  philosophy  will  prepare  a 
place  and  find  a  warrant  for  a  belief  in  what  he  holds  most  dear. 
We  need  to  keep  clearly  before  us  that,  although  it  is  in  philosophy 
that  we  must  look  for  answers  to  the  ultimate  questions,  yet  it  is 
not  to  be  implied  at  all  that  philosophy  will  fully  solve  all  the 
problems  stated.  It  may  be  the  prime  oflSce  of  philosophy  to  put 
a  limit  to  human  intelligence  and  teach  us  that  we  cannot  know 
the  answers  to  the  queries  we  propose.  If  such  should  be  the 
issue  the  philosopher  should  not  feel  disappointment  or  consider 
that  philosophy  has  any  less  dignity  or  value.     It  can  hardly  be 


expected  of  philosophy  that  it  will  manufacture  mental  capacities  or 
endow  minds  with  powers  they  do  not  possess.  All  that  it  can 
assume  to  do  is  to  find  out  what  are  the  mental  powers,  their 
products,  and  their  limits.  On  the  other  side,  the  religionist 
Khould  not  complain,  for  scientific  agnosticism  in  its  candid  and 
truthful  stat«meDts  of  what  we  do  not  and  cannot  know  may 
nevertheless  postulate  a  Reality  upon  which,  though  unknown  or 
even  unknowable,  the  foundations  of  religion  may  rest  securely 
as  they  have  never  rested  upon  the  crumbling  sands  of  unverified 
and  un verifiable  dogmas. 

5  14.  It  has  now  been  made  sufficiently  apparent,  I  trust,  that 
philosophy  is  necessary.  If  science  is  to  have  completeness,  per- 
fection, and  unity,  philosophy  is  indispensable,  since  the  ultimate 
questions  and  principles  of  every  science  are  within  the  domain  of 
philosophy.  If  it  be  worth  while  to  obtain  the  highest,  the  widest, 
and  the  deepest  knowledge,  philosophy  cannot  be  ignored  or 
neglected.  It  would  seem  superfluous  then  to  argue  in  favour  of 
its  utility.  Knowledge  is  of  value  just  in  proportion  as  it  is  made 
scientific,  that  is  generalised  and  verified  j  and  philosophy  is  the 
quintessence  of  scientific  knowledge. 


CHAPTEB  m. 
THE  FUNDAMENTAL  POSTULATES  OF  SCIENCE. 

5  1.  From  what  has  gone  before  it  appears  that  the  ground- 
principles  of  science  are  principles  of  philosophy.  The  answers 
to  the  ultimate  questions  which  arise  in  connection  with  a  par- 
ticular science  lie  only  within  the  scope  of  philosophy.  Hence 
every  science  must  remain  incomplete  in  form,  or  assume  something, 
the  full  scientific  relations  of  which  can  only  be  apprehended  in  a 
system  of  philosophy.  Indeed,  it  cannot  help  making  such  assumi)- 
tiona,  for  it  postulates  them  at  every  step,  and  without  them  is  not 
science  or  knowledge  at  all.  At  the  beginning  of  the  systematic 
eiamination  of  any  subject  it  is  important  to  know,  therefore, 
what  are  its  fundamental  postulates. 

§  2.  These  postulates  are  general  expressions  of  facts  implied 
in  all  knowledge.  They  should  be  in  the  most  general  form  and 
as  few  in  number  as  possible,  for  though  there  may  be  many 
espressiona  the   facts   themselves   which   are   taken  for  granted 
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at  the  outset  of  u  science  are  not  numerous.  In  a  science  of 
psychology,  which  deals  to  a  greater  or  less  extent  with  the 
genesie  and  coustitution  of  knowledge  itself,  the  general  postu- 
lates of  all  science  appear  as  prorisional  assumptions,  the  warrant 
and  necessity  for  which  will  receive  some  measure  of  demonetratioa 
in  the  course  of  exposition.  Such  will  be  the  case  in  this  work. 
It  is  necessary  to  have  a  point  of  beginning  and  to  see  what  it  is 
necessary  to  assume  at  the  commencement.  But  though  psychology 
makes  such  assumptions,  it  is  able  to  give  all  the  explanation 
that  can  be  given  respecting  what  the  fundamental  postulates  of 
science  are  and  why  they  ore  postulated. 

THE   FUSDAMENTAL   ASTITHESIB   OF   THE  EGO   ASD   THE   NON-EGO, 

5  3.  There  is  no  knowledge  of  any  sort  possible  without  a 
recognition  of  the  distinction  between  knower  and  that  which  is 
known,  perceiver  and  that  which  is  perceived,  the  one  thinking 
and  that  which  is  thought,  the  one  feeling  and  that  which  is  felt. 
A  distinction  implied  by  the  mind,  wherever  there  exists  any 
consciousness  at  all,  is  a  distinction  between  subject  and  ob- 
ject. What  that  distinction  is  the  mind  does  not  apprehend  so 
readily.  That  it  is,  is  fundamental.  /  see,  and  I  apjjear  other 
than  the  things  I  see.  This  oppositiou  and  mutual  exclusion  is 
the  first  thing  to  be  noted  in  examining  the  facts  of  consciousness. 
It  is  a  fact  implied  in  the  very  existence  of  a  thinking  power. 
There  is  a  self,  and  that  which  is  not  self,  but  other.  The  first 
datima  of  science  is — 

Knotvledge  irn^lies  ami  cognisea  as  distinct  aTid  mutually 
exduaive,  a  self  and  not  self  (Ego  and  Non-Ego)  mtd  numifeata- 
tiona  of  mch.^ 

§  4,  This  implied  and  [wstulated  distinction  between  Ego  and 
Non-Ego  does  not  imply  or  reveal  anything  as  to  the  substance 
or  essential  nature  of  either  or  of  their  substantial  identity  or 
difference.  The  Ego  and  the  Non-Ego  may  be  the  same  in 
Bubstanoe  or  may  be  different.  Nothing  is  indicated  except  a 
mutually  exclusive  distinction  made  in  the  very  first  awakenisg  of 
consciousness,  and  recognised  by  every  mental  state,  passion,  or 
action,  which  occurs  subsequently. 

^  5.  The  Ego  implies  the  Non-Ego,  and  the  Non-Ego  the  Ego. 

The  names  are  relative  terms,  and  the  things  they  stand  for  are 

'  Ct.  B»in'«  Mrntal  Sdcner,  Intro.  CTiup.  1 
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related  tliingB.  We  may  consider  the  Non-Ego  lUone  and  apart, 
to  be  sore,  but  all  the  time  it  is  the  Ego  which  is  considering. 
The  Ego  is  considering,  but  it  ia  considering  Bomething ;  that 
.something  is  Non-Ego.  The  two  are  indiasolubly  connected.  We 
have  no  knowledge  of  any  Ego  without  a  Non-Ego,  nor  of  any 
Non-Ego  without  an  Ego. 

5  6,  Though  a  distinction  between  Ego  and  Non-Ego  is  cognised, 
and  though  whether  it  be  a  distinction  in  the  seeming  or  in  the 
substantial  reality  is  not  bo  easy  to  determine,  yet  it  is  quite 
ix>ssible  for  us  to  describe  the  distinguiBhing  characteristics  of  the 
two  and  indicate  what  it  is  that  enables  us  to  say  This  is  of  the 
Ego,  and  That  ia  of  the  Non-Ego.  In  short,  the  Ego  i:;  I,  the  Non- 
Ego  is  everything  else.  The  distinction  cognised  is  not  a  distinc- 
tion between  inanimate  and  animate  nature;  it  is  not  a  distinc- 
tion even  between  man  and  other  animate  beings :  the  himian  body 
is  as  much  Non-Ego  as  is  the  horse  or  dog  we  see  on  the  street ; 
my  brain  is  not  Ego,  but  Non-Ego.  But  there  are  certain  mani- 
festations which  indicate  the  Ego  and  some  which  indicate  the  Non- 
Ego.  These  raanifestations  come  to  or  arise  in  the  Ego,  and  are 
the  indicia  which  exhibit  the  two.  The  two  classes  of  these 
indicia  are  respectively  impressions  from  without  and  ideas  within, 
or,  as  some  choose  to  say,  sensations  and  ideas ;  the  fonner  being 
distinguishing  manifestations  of  the  Non-Ego,  the  latter  of  the 
Ego.  These  manifestations  exist  in  parallel  streams  or  currents, 
which,  so  fax  as  our  consciousness  goes,  are  never  intemipted. 
When  we  close  our  eyes  the  sensations  of  pressure,  touch,  he.iring, 
and  the  organic  sensations  of  oui'  bodies  remain.  Even  when  we 
go  to  sleep,  we  do  not  know  that  we  are  asleep,'  nor  that  we  have 
been  asleep,  until  a  recurrence  of  our  sensations  by  waking.  In 
OUT  ideas  also  there  is  no  breaking  of  the  stream  of  which  we  are 
conscious;  we  cannot  know  when  our  ideas  are  all  absent.  These 
two  streams  reciprocally  alter  their  relations  to  each  other,  some- 
times one  being  the  larger,  sometimes  the  other.  In  a  bodily 
active  state  our  sensations  predominate  ;  in  a  reflective  state  our 
ideas.  As  one  stream  widens,  the  other  grows  narrow.  Moreover, 
the  stream  of  impressions  modifies  materially  the  stream  of  ideas, 
but  the  converse  is  not  the  feet  in  the  same  degree  or  in  the  same 
sense.  Impressions  give  rise  to  ideas,  but  not  ideas  to  correspond- 
ing impressions.  The  sensation  of  a  horse  gives  rise  to  an  idea 
of  a  horse,  but  not  the  idea  of  a  horse  to  the  sensation.  Some- 
times, as  in  a  state  of  profound  reflection,  the  stream  of  ideas 
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is  not  essentially  influenced  by  the  stream  of  sensations;  it  may 
therefore  become  nearly  unaffected  by  the  current  of  present  aensa- 
tions.  In  the  human  body,  ideas  give  rise  to  sensationB;  an  idea 
of  a  pain  in  a  particular  part  will,  if  long  sustained,  oft«n  produce 
an  actual  pain  in  that  part:  this  clasB  of  facts  is  the  only  ex- 
ception  to  the  rule  that  ideas  do  not  directly  occasion  sensations. 
The  antecedents  of  sensatioDS  are  thus  generally  sensations,  and 
the  antecedents  of  ideas  Bensations  or  ideas. 

§  7.  The  examination  of  these  parallel  currents  of  manifeeta- 
tioHB  will  inevitably  awaken  certain  inquiries  concerning  both, 
which  philosophy  only  can  answer,  but  which  may  nevertheless  be 
stated.  The  first  is  the  one  already  mentioned,  relating  to  the 
substance  of  the  Ego  and  the  Non-Ego,  of  which  our  obser%-ation 
tells  US  nothing  at  all.  The  same  is  true  of  their  origin.  Again, 
why  are  these  two  currents  coexistent,  continuous  and  parallel  ? 
Could  the  thinking  subject  have  had,  and  having  had,  could  it 
maintain  ideas  without  sensations?  Could  the  stream  of  ideas 
exist  without  the  stream  of  impressions?  Once  more,  how  can 
the  manifestations  of  the  one  class  induce  manifestations  of  the 
other  ?  How  can  an  idea  give  rise  to  a  sensation  or  a  sensation  to 
an  idea  ?  Questions  tike  these  suggest  themsehes  for  philosophy 
to  answer — questions  of  the  substance,  origin,  persistence,  and 
mutual  influence  upon  and  relation  to  each  other  of  these  two 
ourrenta.  In  order  to  answer  these  queries,  both  currents  must  be 
fitndied,  and  from  both  must  be  obtained  the  data  out  of  which  to 
construct  a  philosophy  which  shall  solve  the  problems.  Hence 
two  lines  of  inquiry  open  themselves  before  us.  In  the  one,  we 
follow  the  stream  of  impressions,  observe,  generalise,  and  verify  the 
facts  with  respect  to  the  Non-Ego  manifestations,  though  always 
as  apprehended  by,  distinguished  from,  and  set  over  against,  the 
Ego :  in  the  other  we  pursue  in  like  manner  the  stream  of  ideas, 
collect,  classify,  and  test  data  with  reference  to  an  Ego,  which  dis- 
tinguishes itself  from  and  is  set  ovei'  against  the  Non-Ego. 

§  8.  A  difficulty  presents  itself,  however,  at  the  outset.  We 
have  seen  that  the  stream  of  ideas  is  the  peciiliar  manifestation  of 
the  Ego.  But  these  ideas  are  not  Ego ;  they  themselves  are  Non- 
Ego  :  that  is,  conscious  mental  experience  is  still  objective,  and 
there  is  all  the  while  postulated  a  subject  which  distinguishes 
itself  from  its  own  products.  Therefore,  are  not  these  very 
manifestations  of  the  Ego,  manifestations  of  the  Non-Ego,  since 
they  ore  Non-Ego  ?     The  reply  must  be  that  though  they  are 
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Non-Ego,  tbey  ai'e  not  withsitan ding  manifestations  of  the  Ego. 
They  are  objective  manifestutioDs  of  a  subject  (there  coiild  be  no 
manifestations  of  a  subject  that  were  not  objective) ;  but  they  are 
peculiar  to  the  subject,  appurtenances  of  the  subject,  and  of  a 
different  class  frora  manifestations  which  indicate  a  something 
other  than  the  subject.  Perhaps  this  illustration  will  be  perti- 
nent. A  river  whose  waters  are  muddy  debouches  iuto  a  bay  whose 
waters  are  clear.  For  a  long  distance  a  distinct  line  separates 
the  river  water  from  the  water  of  the  bay.  The  muddy  water  is 
in  the  bay,  but  of  the  river,  and  manifests  the  river,  though  the 
river  ends  at  its  entrance  into  the  hay.  This  river  may  be  taken 
to  represent  the  Ego,  the  bay  the  Non-Ego ;  the  rivet  water  in  the 
bay  defined  by  the  tine  of  colour,  the  stream  of  manifestations  which 
we  have  called  ideas  ;  the  dark  coloured  waters  the  manifestation 
of  the  Non-Ego.  Strictly  speaking,  we  must  include  within  the 
Non-Ego,  the  very  manifestations  of  the  Ego,  but  they  maintain 
still  a  separate  and  distinct  character.  In  fine,  the  import  of  this 
confusion  is  that,  the  mind  postulates  as  beneath  its  trdins  of 
sensations  and  ideas  an  underlying  something,  which  it  calls  self 
(Ego) ;  it  also  postulates  a  something  outside  of  and  not  belong- 
ing to  self  which  underUes  all  things  external,  and  this  it  caUs 
Not-Self  (Non-Ego).  To  make  use  of  language,  whose  full  mean- 
ing we  shall  have  to  wait  for  another  chapter  to  explain,  the 
name  Ego  denotes  this  underlying  something  postulated  which  in 
termed  self,  and  connotes  certain  phenomenal  manifestations  of 
it  as  such,  and  also  the  phenomena  of  a  different  series  as  mimi- 
festations  of  a  something  external  believed  to  underlie  them  and 
opposed  to  self:  the  name  Non-Ego  connotes  precisely  the  same 
things,  but  denotes  the  something  believed  to  underlie  the  external 
manifestations. 

5  9.  Understanding  this  relation,  we  can  take  a  position  as  it 
were  out  of  and  above  both  streams  of  phenomena,  and,  looking 
down  ujxin  both,  distinguish  and  study  them.  For  all  we  have 
before  us  is  these  phenomena;  only  through  them  is  to  be 
revealed  any  underlying  something,  if  such  there  be.  Through 
them  we  must  get  at  a  substantial  reality  if  there  be  one.  In  a 
Bttidy  of  this  sort  we  fall  upon  a  pair  of  relative  names,  which  we 
can  also  advantageously  make  use  of  to  express  the  opposition 
of  these  two  currents  of  phenomena.  They  aie  based  upon  the 
presence  of  a  common  projierty  of  extension  belonging  to  the 
phenomena  of  the  external  world,  and  the  absence  of  the  same 


Chap.  HI.  THE  FtlNDAiCENl'AL  POSTtJLATtlS  OF  SCIENCE.  1 7 

in  the  other  class.  All  sensational  experiences  posit  extension  : 
ideas  are  wholly  destitute  of  this  attribute.  Hence  the  former 
may  be  called  phenomena  extended,  the  latter  phenomena  un- 
extended.  The  phenomena  of  the  Ego  are  equivalent  to  the 
phenomena  nnextended ;  the  phenomena  of  the  Non-Ego  to  the 
phenomena  extended.' 

§  10.  To  sum  up,  then,  we  start  out  with  a  fundamental  dis- 
tinction between  Ego  and  Non-Ego,  postulating,  or  assuming 
provisionally  what  is  a  matter  of  general  belief — a  something 
underlying  the  series  of  phenomena  which  we  call  impressions  or 
sensations,  and  a  something  underlying  the  stream  of  phenomena 
we  call  ideas,  the  former  series  being  extended,  the  latter  unex- 
tended.  We  also  note  the  curious  fact  that  the  very  manifesta- 
tions of  the  Ego  are  themselves  objective  and  strictly  a  part  of  the 
Non-Ego. 

We  make  this  assumption  of  an  underlying  something  in  each 
case,  not  because  we  are  in  a  condition  to  show  that  there  is  one 
or  that  there  is  not,  but  simply  because  the  terms  we  are  forced  to 
use  imply  a  general  belief  in  such  a  substance,  and  we  cannot 
employ  any  which  do  not  carry  that  implication  ;  and  furthermore 
because  the  mind  itself  postulates  such  a  substantial  reality  in 
every  one  of  its  operations.  Possibly  it  may  be  that  an  examina- 
tion of  the  facts  to  be  investigated  will  show  this  to  be  an 
assumption  without  warrant,  but  nevertheless  at  the  very  thresh- 
old we  are  forced  to  make  it  and  cannot  proceed  one  step  without 
it.  Whether  there  is  a  substantial  reality  beneath  these  pheno- 
mena, or  either  series  of  them,  and  if  there  be  one  anywhere, 
what  it  is,  and  how  far  we  can  know  it,  are  questions  which  we 
shall  be  in  a  better  position  to  answer,  I  hope,  after  we  have 
proceeded  further  in  the  course  of  our  examinations. 

THE   LAW   OF   CONSISTENCY. 

§  11.  In  order  to  have  any  knowledge,  the  thing  known,  the 
knower,  and  the  relation  between  them,  must  remain  constant  in 
the  mathematical  sense.  A  given  experience  must  stand  as  a 
coherent  identical  experience.  If  I  see  X,  I  must  be  I,  X  must 
be  X,  and  the  seeing  must  be  seeing,  if  there  be  knowledge  at  all. 
Therefore  in  every  cognition  there  is  implied  what  is  expressed  in 
the  general  phrases  A  is  A,  or  Whatever  is,  is. 

'  Cf.  Bain*8  Mental  Science,  Intro.  Chap.  I,  p.  1. 
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§  12.  Such  a  principle  of  coiiHistency  is  necessary  too  in  the 
expression  of  cognition.  A  symbol  applied  to  mark  an  experience 
must  stand  for  that  exi>erience,  and  can  only  express  knowledge 
on  the  supiMsition  that  the  experience  is  constant  and  the  symbol 
also.  Words  or  names  may  be  wrongly  applied  and  out  of  this 
may  grow  error ;  but  it  would  be  impossible  to  name  anything  at  all 
if  that  which  was  named  had  no  coherence  or  continuity,  and  if 
the  name  itself  was  a  variable  symbol.  Knowledge  requires  a 
consistency  of  the  experience  A  with  itself,  and  likewise  of  the 
symbol  a  used  to  mark  it  with  itself. 

§  13.  If  Whatever  is,  ia,  another  expression  of  the  same 
truth  is,  A  thing  cannot  at  tlie  same  time  both  be  and  not  be,  or 
The  aaiiie  thing  cannot  both  be  A  and  Non-A.  This  ie  not  a 
separate  cognition  from  the  former,  but  ia  another  statement  of 
the  same  cognitiou.  If  A  be  A  it  is  not  Non-A ;  if  /  be  /,  at  the 
same  time  I  am  not  other  than  I  j  if  Non-Ego  be  Non-Ego,  it 
is  not  at  the  same  time  Ego.  The  two  statements  are  mutually 
implied  in  each  other;  they  are  the  obverse  of  each  other  and 
together  make  up  the  Law  of  Consistency.' 

THE    I'NIFOHMITY    OF   NATURE. 

§  14.  Knowledge,  as  expressed,  is  to  a  very  little  degree  of 
the  present.  It  relates  to  what  has  been,  and  on  the  basis  of 
what  has  been,  to  what  will  be.  This  is  to  be  observed  very  con- 
spicuously in  the  generalised  knowledge  which  constitutes  science. 
If  we  aa.y  Cntei'piUars  become  butterflies  or  moth«,  we  mean  in  u 
certain  number  of  observed  instances  caterpillars  have  become 
butterflies  or  moths,  and  that,  under  the  conditions  under  which 
this  phenomenon  occurred  in  the  past,  it  will  occur  again.  If  I 
see  a  tree,  put  me  in  the  same  circumstances  once  more  and  I 
shall  again  see  a  tree ;  if  I  hear  a  voice,  that  voice  will  be  repeated, 
if  the  circumstances  should  recur.  Except  with  respect  Ut  present 
cognition  (and  not  even  as  to  that,  as  we  may  hereafter  see),  we 
can  make  no  affirmation  which  does  not  rest  upon  the  postulate 
that  what  has  been  in  the  past  under  the  same  circumstances  will 

I  Ct-  Bdin's  icyio.  Deduction,  Intro.  21,22;  Locke's  Human  Undergttindimg, 
Bk.  IV.  Chap.  1.  The  principle  1l  Excluded  Middle,  ■  A  thiiig  mvst  eitAer  Im  or  net 
bf,'  U  coratnonlj  tvokoned  us  a  separate  exprOMion  of  the  Law  ot  Consistency  and 
im  a  priranry  !nw  of  thought ;  bnt  it  is  renlly  a  principle  of  logic,  a  special  scienoo, 
and  not  a  poelalate  of  all  sdence.  Though  trae,  Its  troth  relates  to  lineal 
propotitioiis.  and  docs  not  furUier  conuem  science  in  general, 
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recur.  And,  inasmuch  as  science  is  made  up  of  general  know- 
ledge expressed,  and  this  latter  is  not  the  expression  of  present 
cognition  chiefly,  but  of  past  and  future,  it  follows  that  all  scientific 
knowledge  stands  upon  the  foundation  of  the  stability  or  uniformity 
of  nature.  This  truth  may  be  expressed  thus :  Whatever  cogni- 
tion has  been  made  in  the  past  wHl  recur  and  be  repeatedj  if  the 
circu/matances  of  the  former  cognition  recur.  I  prefer  this  state- 
ment, rather  than  the  ordinary  one  of  the  uniformity  of  nature, 
for  the  reason  that  we  are  now  considering  the  postulates  of  know- 
ledge or  cognition  J  being  occupied  rather  with  the  Ego  than  the 
Non-Ego.  All  we  postulate  at  the  beginning  of  this  scientific 
exposition  are  certain  necessary  principles  implied  in  cognition,  or 
that  form  of  it  we  deem  scientific,  and  beyond  the  application  to 
cognitions  we  need  not  go  just  at  present. 

§  15.  Of  course  the  *  circumstances '  of  a  cognition  imply  that 
there  are  both  co-existent  and  antecedent  circimastances.  The 
repetition  of  a  cognition  or  experience  may  depend  upon  co- 
existences, or  antecedent  events,  or  both.  And  how  far  the  same- 
ness of  circumstances,  in  a  given  case,  must  approach  to  identity 
in  order  that  the  experience  or  cognition  may  recur,  is  always  one 
of  the  great  problems  of  science,  and  indeed  such  problems  in 
their  respective  applications  and  their  answers  constitute  the  body 
of  all  sciences.  But  the  postulate  upon  which  everything  is  based 
is  that  so  far  forth  as  the  circumstances  are  the  same,  so  far  forth 
will  there  be  an  identity  in  the  experiences  or  cognitions. 

§  16.  Implied  in  the  above  expression  of  this  postulate  of 
uniformity  is  the  other  aspect  of  the  same  truth  which  appears  in 
these  words :  As  circumstances  vary^  so  cognitions  vary  as  respects 
sameness  and  diffei*ence.  Given  changed  circumstances,  there 
will  be  cognitions  differing  from  former  cognitions  in  the  ratio 
that  the  circumstances  have  changed.  To  observe  and  register 
these  likenesses  and  differences,  and  trace  and  record  these  varia- 
tions, to  generalise  from  such  observations  and  exhibit  the  result, 
so  far  as  may  be  possible  in  general  laws,  is  the  oflfice  of  a  science 
of  cognitions. 

§  17.  There  is  also  implied  a  power  to  know  a  cognition  as  a 
repetition  of,  and  the  same  with  or  as  different  from,  another  cog- 
nition. This  power  lies  at  the  very  foundation  of  a  science  of 
pyschology,  and  will  receive  our  attention  very  early.  But  we  are 
now  engaged  only  in  determining  the  postulates  common  to  all 
science,  and  will  reserve  the  exposition  of  mental  powers  for  the 

c  1 
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next  part  of  our  work.  The  thing  now  to  be  noted  is  that  every 
connected  body  of  generalised  knowledge  assumes  that  what  has 
been  will  again  be,  under  the  same  circumstances;  its  truth 
depends  upon  the  uniformity  of  nature.' 

THE    LAW    OF    IDENTn'ICATION. 

§  18.  All  knowledge  postulates  that  bo  far  forth  as  two  things 
are  identical  (or  similar)  they  may  be  used  interchangeably,  and 
whatever  is  affirmed  of  the  one  may  lie  affirmed  of  the  other.  If 
Alpha  is  like  A  and  identical  with  it,  they  are  not  two  things  but 
one  and  the  same  thing,  and  any  declaration  made  respecting 
Alpha  may  be  made  resjieeting  A.  If  Alpha  is  like  A  but  not 
identical  with  it,  so  far  forth  as  they  are  alike  the  same  predica- 
tions may  be  made  of  both,  and  one  substituted  for  the  other. 
The  essence  of  sameness  or  likeness  is  interchange  ability. 

5  19.  If  two  things  wereabsolutelyidentical  they  would  ceaseto 
be  two  filings  and  would  be  one  thing :  hence  the  law  of  consistency 
may  be  invoked  to  sustain  affirmations  made  under  those  circum- 
stances. If  they  are  not  absolutely  identical,  then  some  of  their 
qualities  or  attributes  must  differ,  and  it  is  on  account  of  those  differ- 
ences, and  solely  those  differences,  that  the  same  afBrmations  cannot 
be  made  of  both.  So  far  as  the  two  possess  the  same  qualities,  the 
same  affirmations  may  be  made  of  them.  Let  A  and  Alpha  re- 
present two  things  of  which  all  the  qualities  of  the  former  are 
b,  c,  d,  e,  /,  and  all  the  qualities  of  the  latter  are  b,  c,  rf,  e,  /,  (j. 
We  say,  then,  that  A  and  Alpha  are  alike  in  respect  to  b,  c,  d,  e,  /, 
but  dififer  by  the  quality  g,  which  belongs  to  Alpha  and  not  to  A. 
Then  as  respects  b,  c,  (Z,  e,  and  /,  the  same  afiuTnations  may  be 
made  of  both  A  and  Alpha ;  the  two  are  identical,  and  one  may 
be  substituted  for  the  other  as  the  subject  of  affirmation.  It  is 
obvious  also  that  were  we  to  eliminate  the  quality  g  from  Alpha, 
all  differences  between  Alpha  and  A  would  disappear,  and  they 
would  cease  to  be  recognisable  as  two  things.  Hence  they  differ 
\only  by  i/,  and  as  respects  g  the  same  affirmation  cannot  be  made 
of  both.  That  is  to  say,  so  far  forth  as  Alpha  and  A  are  alike, 
they  constitute  one  thing,  and  the  two  may  be  used  interchange- 
ably as  subjects  of  the  affirmation,  so  far  as  their  like  qualities  go. 
.,§  20.  If,  then,  the  likenesses  of  j1  and  Alplm  are  ascertained 
and  in  connection  with  Alpha,  Aleph  presents  itself  and  is  found 

'  Cf.  SIUl's  Liyie.  Bk.  ni.  Chap.  m. ;  Uain'a  ii^c.  DeUuction,  Intro.  E6-28. 
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to  agree  with  Alpha  in  the  qualities  a,  6,  Cj  d,  e;  then  as  respects 
those  qualities  it  agrees  with  A  also,  and  is  likewise  one  and  the 
same  thing  with  A.  Hence  arises  the  principle  or  axiom,  Things 
which  are  equal  to  the  same  thing  are  equal  to  each  other. 

§  21.  The  form  in  which  this  postulate  can  be  best  expressed 
for  our  present  purposes  is  the  following: — Whatever  objects  of 
cognition  or  subjects  (in  a  grammatical  sense)  of  affirmation  are 
alike ;  so  far  forth  cw  they  are  like,  they  may  be  substituted  the  one 
for  the  other  J  or  used  interchaTtgeably,  and  whatever  is  affirmed 
of  the  one  may  be  affirmed  of  the  others.  It  is  erident  that  such  a 
postulate  implies  a  distinction  between  the  knower  and  the  known, 
and  also  that  persistence  of  things,  terms  and  relations  which  is 
indicated  by  the  Law  of  Consistency.  It  also  implies  the  uniformity 
of  nature,  for  it  assumes  both  generally  that  since  likenesses  have 
occurred  in  experience,  they  will  occur  again;  and,  given  observed 
particular  likenesses,  it  postulates  with  respect  to  these  that  under 
the  same  circumstances  they  will  recur  to  the  mind. 

§  22.  Not  one  step  can  be  taken  in  the  process  of  generalisation 
without  this  principle  of  identification.  For  no  general  affirma- 
tion can  be  made  respecting  two  or  more  things  which  does  not 
imply  a  likeness,  and  that  what  is  true  of  the  one  is  true  of  the 
other  to  the  extent  that  they  are  alike.  We  make  such  affirma- 
tions of  one  subject  standing  for  and  including  many  particular 
ones.  If  we  say,  All  cows  are  herbivorous,  we  make  the  assertion 
of  all  objects  which  agree  in  the  common  properties  which  consti- 
tute the  cow  ;  and  having  identified  an  object  with  another  which 
we  have  called  cow,  and  marked  their  common  qualities,  the 
moment  we  make  a  general  affirmation  covering  the  two,  we  assume 
whatever  is  affirmed  of  the  one  may  be  affirmed  of  the  other, 
so  far  as  such  common  qualities  are  concerned.  And  so  as  we 
increase  the  number  of  particulars  : — Whatever  is  true  of  a  whole 
class  is  true  of  whatever  can  be  brought  under  that  class. 

§  23.  If  the  affirmative  form  of  the  Law  of  Identification  is 
admitted  as  true,  it  is  also  true  that : — Whatever  objects  of 
cognition  or  subjects  (in  a  grammatical  sense)  of  affirmation 
are  different ;  so  far  forth  as  they  are  different  they  cannot  be 
used  interchangeably,  and  nothing  which  is  affirmed  of  the  one 
can  be  affirmed  of  the  others.  This  is  not  another  truth  but  the 
obverse  of  the  same  truth.  I  am  aware  that  some  might  at  first 
thought  esteem  this  statement  too  broad,  for,  it  might  be  said, 
we  can  affirm  of  A,  that  it  is  difierent  from  C,  and  also  of  B,  tl\a,t 
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it  18  different  from  C,  the  two  being  like  affirmations  respecting 
subjects  which  are  different ;  but  the  difficulty  will  be  instantly 
removed  by  the  reflection  that  by  such  affirmations  we  express 
the  cognition  of  a  likeness  between  A  and  B,  namely,  in  that 
tliey  ai/ree  in  diffet-ing  from,  G.  So  the  postulate  above  given 
is  not  only  not  controverted  but  its  truth  confirmed  by  such 
criticism.' 

§  24.  The  above  postulates  of  science  comprise  all  that  are 
fundamental  and  implied  in  every  aggregate  of  scientific  know- 
ledge : — hence  all  that  are  necessary  for  uh  to  remark  here.  They 
seem  to  be  inherent  in  knowledge  itself.  It  does  not  appear 
practicable  to  reduce  their  expression  to  one  law,  though  they  are 
closely  related  to  each  other,  and  mutually  implied.  The  funda- 
mental antithesis  of  the  Ego  and  the  Non-Ego  implies  the  Law 
of  Consistency,  for  it  postulates  that  both  the  Ego  and  the  Non- 
Ego  and  their  manifestations  persist  and  remain  each  at  one  with 
itself.  So  also  it  implies  (he  Uniformity  of  Nature,  since  it 
postulates  that  such  a  distinction  has  been  always  made,  and 
asserts  it  as  a  truth  which  obtains  wherever  there  is  or  may  be 
a  human  consciousness.  Abo  the  mutual  exclusiveness  of  the 
two  postulates  implies  the  I^w  of  Identification,  for  it  affirms  in 
the  most  unmistakable  manner  the  non-interchangeability  of  Ego 
and  Non-Ego.  The  Law  of  Consistency  assumes  the  uniformity 
of  Nature,  since  a  thing  cannot  be  consistent  with  itself  unless 
it  be  persistent ;  and  if  persistent  it  must  be  repeated  or  repeat 
itself  from  moment  to  moment.  That  a  thing  is  requires  the 
stability  of  nature  as  a  guaranly.  And  if  it  be  tnie  that  a  thing 
cannot  both  be  and  not  be,  there  isassumedadifference  between  an 
existent  tiling  and  a  non-existent  thing,  and  we  are  ,it  once  warned 
that  so  far  forth  as  they  are  different  nothing  can  be  affirmed  of 
the  one  which  can  be  affirmed  of  the  other.  The  unifonnity  of 
nature  in  its  turn  implies  that  whatever  is,  is,  else  it  could  not 
be  repeated.     It  postulates  equally  the  principle  of  identification, 

'  Cf.  Jevons's  PrlneipU*  s>f  Scitirwf,  iDtro.  Chap.  I.  See.  6  ;  Bain's  iogie, 
Oeducslion.  Iclro,  23-25;  Mill's  Login,  Bk.  IL  Chap.  II.  I  vety  doch  prefer 
luuuiDg  Uiia  pcisiutalc  the  Iium  of  Identification  to  calling  it  the  Lnw  of  tile  Sobsti- 
tation  ot  Kmllare,  The  former  is  less  cumbrous,  and  seems  lo  express  the  mental 
process  batter,  !*■  oarries  n»  more  directly  back  to  that  uoUvity  of  the  mind 
which  a»«ocmt«H  similars  and  more  eSectnally  stampa  the  law  as  oue  explanatory 
of  this  proveaa — which  it  is  in  reality.  At  tliu  same  time  I  am  not  disposed  to 
denj  the  service  rendered  by  Prof,  Jovons  in  giving  prominence  to  tliis  taw  under 
the  Utter  noma, 
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for  without  this  we  could  make  no  assertion  respecting  any  uni- 
formity, since  we  cannot  say  that  because  B  foUows  A,  therefore 
B  will  follow  A,  without  assuming  that  the  B  of  one  moment 
is  the  same  and  convertible  with  the  B  of  successive  moments. 
The  implications  of  the  Law  of  Identification  we  have  already 
considered.  Finally,  all  these  three  last  laws  postulate  a  knower, 
a  knowing,  and  a  known,  for  without  them  there  would  be  no 
knowledge,  and  no  expressions  of  knowledge  nor  laws.  All  of 
them  are  statements  of  scientific  knowledge  which  a  knower 
has  respecting  something  known. 


CHAPTER   IV. 
THE  EXPRESSION  OF  SCIENCE. » 

§  1.  Scientific  knowledge  is  expressed  in  language.  Lan- 
guage primarily  is  an  expression  of  thought  or  feeling  by  the 
articulation  of  the  voice,  and  is  the  principal  means  of  communica- 
tion between  one  mind  and  another.  The  medium  of  intercourse 
is  thus  originally  speech  addressed  to  the  ear.  But  as  a  most 
valuable  auxiliary  to  spoken  language,  written  characters  addressed 
to  the  eye  have  come  to  be  employed  for  recording  and  perpetua- 
ting speech.  Communication  of  one  mind  with  another  may 
take  place  without  any  language,  either  written  or  spoken,  as 
by  gestures,  facial  expressions,  or  contortions  of  the  body,  or  by 
inarticulate  sounds,  or  by  simple  touch  ;  but  language  is  the  most 
highly  organised  means  of  communication  and  the  most  eflBcient. 
Indeed,  it  has  been  seriously  maintained  that  thought  is  not 
possible  without  language  ;  that  it  is  not  alone  an  expression  of 
thought  but  the  only  expression  ;  that  words  and  thought  are 
even  identical.     Most  commonly,  however,  and  most  properly,  a 

^  I  feel  under  no  small  degree  of  embarrassment  in  undertaking  to  give  an 
exposition  of  the  constitution  and  offices  of  language.  This  work  has  been  done 
so  ably  and  so  thoroughly  by  James  Mill,  that  what  may  here  be  written  will 
perhaps  seem  but  an  abridgment  of  his  treatise  on  that  subject.  Nevertheless  I 
cannot  avoid  treating  the  subject  of  the  expression  of  science,  and  while  in  many 
things  I  follow  James  Mill  quite  closely,  the  critical  student  will  find,  I  think,  a 
good  many  points  of  difference  between  my  exposition  and  his.  I  have  endea- 
voured to  present  the  topic  in  as  condensed  a  form  as  possible,  pursuing  the  analysis 
only  so  far  as  necessary  for  the  purposes  of  this  work. 
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distinction  is  drawn  between  thought  and  language,  by  which  the 
latter  is  considered  of  the  highest  importance  but  not  absolutely 
eaaential  to  the  former. 

THE   GENESIS   OF   LANGUAGE. 

§  2.  There  are  various  theories  of  the  geneais  of  language, 
of  which  the  crudest  ia  that  man  was  created  with  it,  or,  more 
definitely,  that  the  first  man  who  eiristed  had,  as  given  him  by  the 
Creator,  a  fully  formed  language.  No  one,  however,  who  has  given 
evidence  of  having  Btudied  philology  with  any  thoroughness 
ventures  to  propound  such  an  hypothesis.  An  examination  of  the 
history  of  existing  languages  shows  that  they  have  been  imder- 
going  a  constant  modification  and  gradual  development  from 
primitive  roots  or  stems,  and  that  there  has  been  a  progresaus  from 
simplicity  to  increasing  complexity.  So  far,  indeed,  it  might  be 
said  that  the  argument  is  in  favour  of  a  single  and  simple  language 
having  been  given  men  by  the  Creator,  and  the  complexity  of 
languages  developed  from  that.  But  we  are  led  to  lake  sides 
against  such  a  supposition  when  the  fact  appears  (as  it  does)  that 
all  the  changes  which  have  been  made  in  languages  have  been  the 
effect  of  proximate  causes  having  their  rise  in  special  needs  or 
in  the  controlling  power  of  Bpecial  circumstances  leading  to  the 
inference  that  language  has  been  gradoalty  formed  as  called  for 
by  the  increasing  needs  of  men  in  the  direction  of  communication 
and  originally  sprang  from  exceedingly  small  germs.  To  be  sure, 
if  on  general  grounds  it  could  be  shown  that  man  was  created 
perfect,  in  possession  of  all  his  powers  as  they  now  are,  there  is  no 
improbability  in  the  nupposition  that  he  was  created  with  a  fully 
formed  language ;  but,  though  such  might  have  been  the  case, 
all  the  evidence  we  have  as  to  the  actual  state  of  the  case  tends 
to  make  out  the  contrary. 

§  3.  If  language  be  a  growth  from  original  germs,  in  what 
manner  and  in  obedience  to  what  laws  has  this  growth  proceeded  ? 
It  may  be  conceived  that  spoken  and  written  language  did  not 
originate  together,  ajid  that  their  respective  growths  have  not  been 
altogether  parallel.  Sjioken  language  took  ils  rise  from  attempts 
to  make  commimication  between  man  and  man  more  perfect,  and 
was  probably  preceded  by  or  accompanied  with  gestures.  There 
could  hardly  have  been  such  a  thing  as  language  had  only  one 
man  existed.     There  would  have  been  expresaions  of  feeling  and 
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of  thought  doubtless,  but  not  articulately  nor  systematically.  The 
necessity  or  desirability  of  communication  failing  to  exist,  there 
would  have  been  no  occasion  for  the  use  of  language,  which  is 
really  a  product  of  the  social  state.  Written  language  in  all  likeli- 
hood b^an  after  some  degree  of  communication  had  been  esta- 
blished between  man  and  man  and  the  value  of  preserved  address 
of  one  mind  to  another  had  become  apparent,  The  rudest  and 
earliest  characters  out  of  which  written  language  grew  were 
pictorial  representations,  which  by  their  forms  and  juxtaposition 
suggested  the  ideas  sought  to  be  represented.  Totem  symbols 
and  hieroglyphics  are  examples  of  the  earliest  attempts  at  a 
written  language.  These  were  not  signs  of  words,  but  of  ideas. 
Later  on,  however,  by  the  use  of  letters  signs  of  words  were 
invented.  To  explain  the  manner  of  the  genesis  of  written  lan- 
guage two  or  three  theories  have  become  prominent.  Of  course 
there  are  no  facts  to  show  absolutely  that  language  was  formed  in 
one  way  or  another,  and  the  explanations  given  are  only  true 
within  various  ranges  of  probability.  We  shall  be  placed  in  a 
good  position  to  judge  of  the  probabilities  in  the  respective  cases, 
and  to  draw  more  correct  inferences,  if  we  bear  in  mind  two 
cardinal  facts  closely  allied,  the  one  being  in  reality  comprehended 
under  the  other. 

§  4.  The  first  of  these  cardinal  facts  has  already  been  expressed, 
namely,  that  language  arose  to  establish  a  more  perfect  communi- 
cation between  one  mind  and  another.  •  The  second  is  that  words 
(of  which  language  is  made  up)  were  coined  not  to  afiford  com- 
plete descriptions  and  definitions  of  objects  and  ideas,  but  simply 
to  mark  them.  There  is  no  necessary  connection  between  an 
idea  or  an  object  and  the  word  used  to  express  it.  The  former 
of  these  facts  needs  no  further  comment ;  but  the  latter  perhaps 
calls  for  illustration.  My  meaning  will  be  readily  understood  if 
we  take  a  familiar  example :  The  word  dog  in  our  language  is 
cania  in  the  Latin,  kvcov  in  the  Greek,  and  chien  in  the 
French.  While  there  is  a  general  resemblance  between  the  words 
Kvonv,  canis,  and  chien^  there  is  none  apparent  between  those 
three  and  the  word  dog.  The  resemblance  between  the  three 
is  readily  explicable  because  of  the  intimate  connection  of  the 
languages  of  southern  Europe  with  each  other.  The  word  dog, 
however,  comes  from  a  source  where  community  with  the  peoples 
of  the  south  could  not  have  subsisted.  In  the  one  case  there  is 
used  a  symbol  entirely  dififerent  firom  that  employed  in  the  other. 


.;;-/r  .''.-,:..  ■.^■;-''.   '.f  * ^^  Llg^^  -^"^    -    "  :-    Z 

THE  OE5r 

^  2.  T;.':r<:  are  vark>n  '^' 

'J«:fif,it/:ly,tf.at  thfj  fir?*' 
rf",a»'/r,  h  fully  fonnf"^ 

v'jritfif'jH  to  iir'ijK''  >no-in=.  4l::  a  .vrg^^  n^jnty 

hiv.t//ry  of  fjxiiiti  >rj    no-mr.     In   fao%  i:    f.    very 

j/oifiK  H  c^jDH!  .  Jind  a  simple  ^ord  or  r»-  :hat  i's 

iirimitiv*;  ivi'  yinhol  which  could   be  replaced  by  ten, 

Hiifi|ilidiy  <  /ji'^r-i  jii-.t.  Hh  well  u.,ed  a?  the  one  in  reality 

tiiivififjf  '  r.iel'r.-.H  It.  i\  not.  to  Ikj  supiios^rd  that  these  marks 

Ififig"!'  .-•-'"  t.hiri^H  alto^Hhrjr  arbitrarily.     Many  words  when 

iiiriiti       ..^»:\^v«;  M   tfihjrably  accurate    re[>etition   of  the    sound 

nil  :.r  voir*'    \(\wt'M    forth    undf^r    some   ]iarticular   emotion. 

«•'  ,  T.  f*-'*'",  womh'r,  all  tho  amotions  prompt  to  expression 

A^  voir*:;  (ind   wohIk  hav<;  been  coined  which  are  mani- 

.'.-T  iznitat  ioiiM  of  huc!|i  4^xprf:HKio)iH.     The  simple  vowel  sounds 

..-•their  various  niodiCunilionH  lay  the  foundations  for  a  variety 

.-  int4i;rj'^«'ti'»iiMl   wordH    -ilu'.    oIlh   and    aha  of  language — ^which 

^present,  willi  ^rrat  iH'(MU-acy  the  natural  eflFects  of  emotion  in 

the  ]in»dn«'!ioii  of  MoundH.     Whrn  names  began  to  be  given  to 

things,  undimbh'dly  \\\i^y  wm?   suggested  by  all  sorts  of  resem- 

blnnc'OH.     Naiiirs  wi'rc»  given  to  animals  because  of  the  cries  they 

were  ni'fusliunfd  to  ullrr,  sonn^  nann»  Iike/>o7r-u'o?(?(a8  philologists 

riNiHiMi)  having  Ihmmi  tin*  lirst   given  to  the  dog,  and  haa  to  the 

Hh«M»p.     Si»mi»    names,  at   any    rate,  in   our  own  exi:)erience,  we 

know  to  havf  hfon  st>  givtMi,  as  tht»  name  Phube  to  a  bird  because 

of  tlu'  prrnliar  ery  it  utters,  and  it  is  reasonable  to  supjiose  that 

amon»*:  pnnntivo   mm    tlu*    simpHeity  and  directness  of  such  a 

mrtlbMJ  ol  noniiMh'lnture  would  eommend  itself. 

In  bUo  niannrr  it  in  estrrmnl  that  imitative  words  came  into 
UM*  tVom  \an.»ns  nattnal  sounds,  as  the  fall  of  a  K>dv  to  the 
wntlu  tlu*  laltlr  of  sharp  thmidcr,  the  soughing  of  the  wind. 
S>  alxo  a  word  tl\at  glides  suuvMhly  and  sv>ftly  fn^m  the  tongue 
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The  one  cannot  be  said  to  be  more  appropriate  than  the  other ; 
there  is  no  reason  intrinsic  to  the  words  why  cdi  in  English 
might  not  have  been  uaed  with  equal  propriety  to  designate  the 
aiu'mal  we  know  as  a  dog,  and,  I'ice  versa,  none  why  felia  might 
not  have  been  used  instead  of  canis,  or  chat  for  (Men,  The 
words  are  symbols  or  signs  of  certain  objeets,  and  other  words 
would  have  answered  the  purpoRe  just  as  well  at  the  outset, 
though  when  a  given  mark  or  symbol  has  been  once  adopted, 
of  course  the  inconveniences  of  p!mnge  are  a  strong  reason  for 
retaining  it. 

The  particles  of  a  language  furnish  other  illustration  of  the 
same  fact.  So  also  proi>er  names,  pronouns,  and  a  large  majority 
of  adjectives,  verbs,  and  common  nouns.  In  fact,  it  is  very 
seldom  the  case  that  we  ean  find  a  simple  word  or  root  that  is 
anything  more  than  a  symbol  which  could  be  replaced  by  ten, 
fifty,  or  a  hundred  others  just  as  well  used  as  the  one  in  reality 
chosen. 

§  5.  Nevertheless  it  is  not  to  be  supposed  that  these  marks 
were  put  upon  things  altogether  arbitrarily.  Many  words  when 
pronounced  give  a  tolerably  accurate  repetition  of  the  sound 
which  the  voice  gives  forth  under  some  particular  emotion. 
Pain,  joy,  fear,  wonder,  all  the  emotions  prompt  to  expression 
with  the  voice;  and  words  have  been  coined  which  are  mani- 
festly imitations  of  such  expressions.  The  simple  vowel  sounds 
with  their  various  modifications  lay  the  foundations  for  a  variety 
of  int«rjeetional  words — the  ohs  and  aha  of  language — which 
represent  with  great  acciu-acy  the  natural  effects  of  emotion  in 
the  production  of  sounds.  "Wlien  names  began  to  be  given  to 
things,  undoubtedly  they  were  suggested  by  all  sorts  of  resem- 
blances. Names  were  given  to  animals  because  of  the  cries  they 
were  accustomed  to  utter,  some  name  like  brnv-woiu  (as  philologists 
reason)  having  been  the  first  given  to  the  dog,  and  baa  to  the 
sheep.  Some  names,  at  any  rate,  in  our  own  experience,  we 
know  to  have  been  so  given,  as  the  name  PhcBbe  to  a  bird  because 
of  the  peculiar  cry  it  utters,  and  it  is  reasonable  to  suppose  that 
among  primitive  men  the  simplicity  and  directness  of  such  a 
method  of  nomenclature  would  commend  itself. 

In  like  manner  it  is  esteemed  that  imitative  words  came  into 
use  from  various  natural  sounds,  as  the  fall  of  a  body  to  the 
earth,  the  rattle  of  sharp  thunder,  the  soughing  of  the  wind. 
So  also  a  word  that  glides  smoothly  and  softly  from  the  tongue 
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would  be  used  to  denote  something  smooth  and  soft,  while 
heavy,  harsh  sounding  words  would  be  employed  to  represent 
anything  heavy  and  harsh.  If  a  stock  of  foundation  words 
were  thus  created,  it  is  easy  to  see  how  they  would  be  modi- 
fied readily  into  all  the  uses  which  constitute  parts  of  speech, 
and  how  derivatives  would  be  formed  from  them  in  vast  numbers, 
and  new  words  from  these  derivatives,  imtil  a  language  might 
have  been  the  result.  It  must  be  confessed  that  there  is  a  great 
deal  of  ct  priori  probability  in  favour  of  the  onomato-poetic  theory 
of  the  genesis  of  language. 

§  6.  There  are  a  good  many  difficulties,  however,  in  the  way 
of  substantiating  the  assertion  that  language  grew  originally  by 
the  principle  of  onomatopoeia.  Language  is  full  of  the  ruins  of 
words,  crushed  and  beaten  and  twisted  until  scarcely  any  evidence 
is  left  of  their  original  form.  Words,  too,  are  transfused,  welded 
together,  violently  sundered — one  part  left  here  and  another  there, 
until  it  becomes  impossible  to  trace  their  course  and  explain 
their  origin.  The  silent  letters,  the  prefixes,  the  suffixes,  all 
bear  witness  to  changes  and  point  to  earlier  words  and  forms  to 
which  they  can  give  us  almost  no  clue.  To  be  sure,  careful 
examination,  research,  and  study  have  followed  many  of  them 
back  and  made  their  history  tolerably  clear;  but  all  such  re- 
searches have  only  shown  that  there  is  a  vast  multitude  of  changes 
inexplicable,  and  a  still  greater  number  in  regard  to  which  we  can 
never  say  more  than  that  there  have  been  changes,  but  all  evidence 
save  of  that  bare  fact  has  been  obliterated.  Hence  the  impossi- 
bility of  ever  determining  with  any  absolute  definiteness  how 
language  sprang  into  being  or  what  was  its  earliest  condition. 
The  primitive  words  seem  to  be  wholly  beyond  our  reach.  But 
as  far  back  as  we  can  go,  we  are  all  the  time  encountering  words 
that  appear  to  have  no  onomato-poetic  relations,  and  as  we  view 
the  changes  which  have  a  history  and  observe  them  as  they  are 
all  the  time  occurring,  we  see  that  even  though  onomatopceia  be 
a  probable  hypothesis  as  to  the  genesis  of  language,  the  theory  is 
wholly  inadequate  to  explain  its  progress  in  complexity.  Eela- 
tions,  resemblances,  and  diversities,  appealing  to  the  eye  as  well 
as  the  ear,  in  the  form  and  in  the  meaning  of  words,  enabling 
written  language  to  increase  vastly  and  greatly  enrich  spoken, 
very  soon  give  birth  to  words  elaborated  out  of  existing  material, 
then  to  others,  and  so  on  indefinitely  until  an  immense  network 
is  woven,  for  ever  growing,  for  ever  changing  with  varying  needs, 
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altering  customs  and  habits,  new  discoveries  and  increase  of 
knowledge,  keeping  pace  with  the  development  of  the  race  itself. 
And  with  these  remarks,  not  attempting  to  settle  the  questions  of 
the  origin  of  language  or  very  fully  to  indicate  its  progress,  we 
will  relegate  the  subject  to  the  science  of  philology.' 


§  7.  Language  is  made  up  of  words,  They  are  ordinarily 
divided  by  grammarians  into  Parts  of  Speech,  of  which  eight 
are  generally  distinguished — the  Noun,  or  name  typical  and  Bub- 
sUntive,  as  John,  horse,  thing,  being;  the  Adjective,  or  name 
added  to  or  qualifying  substantives,  as  white,  good;  the  Pronoun, 
a  short  word  used  in  place  of  a  noun  to  designate  that  of  which 
the  Noun  is  the  name,  as  he,  who,  that;  the  Verb,  a  word  nsed 
for  predication  or  assertion,  as  give,  love,  am;  the  Adverb, a  word 
added  to  or  qualifying  a  verb,  adjective,  or  other  adverb,  aa  when, 
hoiv,  where,  very  kiiidly,  excellently;  the  Conjunction,  a  word 
used  to  connect  words  and  sentences,  as  and,  l»it,  although  ; 
the  Preposition,  a  word  used  also  to  connect  other  words  and  to 
mark  a  special  relation  between  them,  as  by,  •with-,  fro^n,  in ;  and 
the  Interjection,  an  exclamation  thrown  between  words  and  sen- 
tences, as  oh,  alaa.  This  division  is  useful,  and  perhaps  neces- 
aary  for  grammatical  study,  but  is  not  adequate  to  explain  or  set 
forth  fully  the  offices  of  words. 

§  8.  Words  are  marks  put  upon  external  objects  and  ideas. 
Ideas  are  objects  also,  but  for  convenience  we  will  in  this  chapter 
speak  of  objects  external  to  the  mind  simply  as  objects  and  of 
objects  within  the  mind  as  ideas.  These  marks,  as  has  been 
already  shown,  are  for  the  puiijose  both  of  facilitating  Jind  esta- 
blishing the  most  perfect  communication  between  minds  and  for 
recording  and  preserving  those  communications,  the  record  really 
being  a  part  of  the  first  of  these  two  ends,  and  contributing  to 
the  first.  Those  marks,  classes,  and  systems  of  marks  which  will 
tend  to  accomplish  these  ends  more  perfectly  will  grow  into  use 
and  fiivour,  and  devices  to  abridge  and  simplify,  to  save  time  and 
speech,  will  naturally  be  showing  themselves  continually. 

5  9.  Very  early  it  became  necessary  (and  perhaps  it  was 
actually  the  beginning  of  language)  to  set  marks  upon  objects 

I  Cf.  Prof.  W.  D.  Wbilney,  Mas  Miillcr,  and  olhcr  phiiological  authoritieB, 
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apprehended  by  the  senses.  A  name  would  be  given  an  object 
expressive  of  some  sensation  caused  by  that  object,  as  perhaps 
bow-wow  to  a  dog  from  its  bark ;  or  poBov  to  a  rose  because  it 
was  ipvOpovj  red ;  or  staraa  (Sanskrit)  to  stars,  because  they  were 
atrewera  of  light.*  Then  as  men  came  to  observe  objects  more 
closely  and  to  analyse  them,  the  multitude  of  their  parts  would 
be  discerned  and  the  variety  of  sensations  caused,  so  that  the 
mark  would  come  to  include  a  congeries  of  sensations,  which  it 
would  bind  into  unity.  Words  are  used  as  marks  of  single  sensa- 
tions, and  also  as  marks  of  clusters  or  collections  of  sensations, 
the  imity  of  which  it  is  desirable  to  indicate.  Heat  is  a  name 
sometimes  applied  to  a  single  sensation  (that  is,  relatively  single), 
light  to  another,  smoke  to  another,  bum  to  another.  When  it  is 
desired  to  express  a  unity  of  these  as  causing  sensations,  the 
word  fire  is  adopted  which  marks  a  cluster  of  sensations.  These 
clusters  may  themselves  be  united  with  other  clusters  by  a  mark 
for  a  cluster  of  clusters,  os  fire^  house,  tree,  ashes,  by  the  mark 
conflagration.  The  association  of  clusters  in  higher  unities  by 
common  marks  applied  to  them  may  be  continued  indefinitely. 
It  is  well  to  observe,  however,  that,  though  the  same  marks  may 
be  used  by  different  persons  yet  the  sensations  or  objects  included 
will  be  very  different  and  convey  different  impressions,  in  the  one 
case  perhaps  covering  a  very  wide  and  in  another  a  very  narrow 
range ;  but  of  this  more  anon. 

§  10.  In  a  similar  manner  marks  are  put  upon  ideas.  For 
the  present  purpose  the  term  idea  is  used  with  no  attempt  at 
exactness.  By  it  I  mean  to  indicate  the  products  of  intellectual 
operations,  in  opposition  to  objects  external  to  the  mind — pro- 
ducts of  the  Ego  activities  as  opposed  to  products  of  the  Non-Ego. 
To  a  considerable  extent  the  marks  put  upon  ideas  are  identical 
with  those  put  upon  the  sensations  which  exhibit  objects  to  the 
mind.  When  we  say  tree,  we  may  indeed  mean  the  sensation 
itself,  the  object,  or  our  idea  of  it.  If  we  say  jpain,  the  mark  may 
apply  either  to  our  actual  sensation  or  our  idea  of  that  sensation. 
When  we  use  the  term  dog,  we  may  refer  to  an  external  object 
occasioning  a  present  sensation;  but  also  the  mark  is  used  for  our 
idea  of  that  object — both  the  idea  we  have  when  the  object  is 
present  and  the  recollection  of  the  animal  when  he  is  away.  On 
the  other  hand,  in  a  great  many  instances  the  marks  put  upon  ideas 

•  Cf.  Jas.  Mill's  Analysis  of  the  Huvian  Mind,  Chap.  IV.  Sec.  I.  and  note  by 
Prof.  Andrew  Findlater. 
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are  not  coinciilent  with  those  [lut  u^jou  sensations  or  objectB.  The 
marks  for  abstract  qualities  are  given  independently  of  tlie  marks 
of  any  external  objects.  We  place  the  mark  goodness  upon  an  idea 
formed  by  abstracting  and  generalising;  but  it  is  not  the  mark  of 
any  object  which  affects  our  senses.  As  ideas  increase  in  com- 
plexity, and  the  farther  we  go  into  the  field  of  ideas  formed  by  the 
mind's  own  activities,  the  less  we  find  marks  having  identity  with 
marks  put  upon  objects. 

§  11.  As  we  had  occasion  to  notice  one  mark  frequently  put 
upon  a  group  of  sensations,  so  also  we  may  now  observe  one  mark 
standing  for  a  group  of  ideas.  And  these  groups  are  united  with 
other  groups  into  larger  groujis  upon  which  a  common  mark  is  placed. 
Marks,  txw,  are  put  upon  our  ideas  of  ideas.  When  we  aay  Man  is 
a  noun,  we  put  a  mark  upon  our  idea  of  an  idea ;  namely,  our  idea 
of  man  forms  a  basis,  and  we  consider  a  nomi  as  an  idea  of  that 
idea  considered  in  a  grammatical  relation.  Thus  marks  are  heaped 
upon  one  another,  and  there  is  no  end  to  their  complications  and 
cumulations. 

§  12.  It  is  obvious  what  a  vast  saving  of  names  is  effected,  both 
in  marking  objects  and  ideas,  byranging  them  in  classes  and  giving 
a  common  mark  to  a  class.  Class  marks  may  have  other  functions 
than  that  of  economising ;  but  that  is  the  one  now  especially  con- 
cerning us,  as  particularly  facilitating  the  interchange  of  com- 
munication. The  following  table  may  aid  us  both  in  bringing  out 
more  vividly  this  fact  of  economy  and  in  showing  how  the  process 
of  unification  goes  on.  The  two  first  of  the  series  below  given 
exhibit  the  manner  in  which  we  proceed  to  put  marks  upon  objects 
or  sensations,  and  then  upon  clusters  and  groups  of  tbem.  The 
others  show  a  like  process  respecting  ideas,  and  illustrate  how  the 
same  marks  are  applied  to  ideas  as  to  sensations,  and  also  how  and 
where  in  the  increasing  complexity  of  the  series  the  marks  ceaae 
to  coincide  with  marks  of  eensations.  The  last  series  indicates 
roughly  the  process  of  putting  marks  upon  the  most  abstract  and 
complex  ideas. 

I.  Objects  or  Sensations. 


Brick 

Uriok 

Umiie 

Brick 

honsc 

Brick.  Bl 

.      boQBB            Bl^-rk 

lioitsc               block 

house,  atu,      block 
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Horse 
Dog 
Gat 
Fox 
Cow,  etc.. 


Briek 
Brick 


,  etcj 


'  Quadruped 
Biped 
Myriapod 
Apod 

II.  Ideas. 


Houte 
house  \  Block  \  Street 

house,  etc.  J    block,  etc.  J    street 

street,  etc., 


■Animal. 


1 


Man) 
matfj 


Debt       )  „ 
Payment  I  ^^"^'^y 


Tonm 
Town 

w2!?a         Y  Continent 

Mo'iTtahis       ^^l--' 
Bivers,  etc./     «  *^ 


•  Wtrrld 


Fact 
Statement 


1 


Virtue. 


Truth  fulness 

Generosity 
8elf-Denial 
Courage,  etc.  etc. 

§  13.  If  we  had  only  marks  of  the  character  just  illustrated, 
language  would  be  a  very  cumbrous  affair.  The  device  of  putting 
mai'ks  upon  classes  simplifies  and  economises,  but  another  improve- 
ment still  further  aids  expression  and  to  a  very  great  degree.  Su^j- 
pose  that  we  have  classes  of  objects  which  are  alike  except  in  the 
single  item  of  size,  in  which  there  is  great  variety.  It  would  then 
be  possible  for  us  to  give  different  names  for  all  the  different  sizes  ; 
we  could  thus  subdivide  and  mark  the  subdivisions  to  an  indefinite 
extent.  It  need  scarcely  be  observed,  however,  that  such  a  process 
would  be  almost  interminable,  and  the  multiplication  of  marks 
thereby  occasioned  extended  beyond  all  computation.  As  suggest- 
ing a  method  of  avoiding  this  diflSculty,  it  would  be  noticed  that 
different  individuals  in  a  niunberof  classes  would  have  correspond- 
ing degrees  of  size.  Thus  the  thought  of  making  cross-divisions 
would  arise  and  marks  adjective  to  other  marks  would  be  devised 
and  extended  throughout  the  whole  domain  of  markable  things. 
The  mark  greats  for  instance,  would  be  put  upon  certain  indi- 
viduals of  a  vast  number  of  classes,  and  the  word  eniall  upon 
certain  others,  thus  economising  immensely  in  the  number  of 
marks.     So  with  Aei^/t^,  occasioning  the  marks  tall^  short ;  so  with 
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colour,  marked  as  red,  green,  yellow,  etc. ;  eowith  wnghf,  marked 
as  heavy,  light,  etc. ;  so  with  qualities  like  good,  beautiful,  itobte, 
true,  etc. ;  and  so  on  ad  infinitum.  In  applying  marks  of  this 
character  even  to  a  small  nnmber  of  classes,  the  saving  of  words 
is  not  inconsiderable,  and  when  marks  like  great,  email,  good,  bad 
are  employed  as  applying  in  some  way  or  other  to  nearly  all  classes, 
millions  on  millions  are  siived. 

5  14.  In  the  progress  of  development  of  a  complete  means  of 
communication  between  minds  there  arises  occasion  not  merely  to 
put  distinguishing  marks  uiwn  different  objects  and  ideas,  and  to 
place  marks  upon  classes  of  objects  and  Ideas,  but  also  to  make 
assertions  in  regard  to  them.  I  place  a  mark  upon  an  object, 
horae ;  also  the  same  mark  upon  my  idea  of  that  object.  I  also 
mark  a  class  to  which  horse  belongs,  as  quadruped.  By  including 
h^r8e  under  quadruped,  I  imply  that  a  horse  is  a  quadruped  and 
I  have  need  of  some  mark  to  express  the  assertion.  One  of  the 
earliest  phenomena  with  which  we  become  acquainted  is  motion  in 
some  form  or  other,  and  we  require  a  mark  to  express  not  only 
motion  but  the  moving.  We  notice  two  phenomena,  horse  and 
motion.  Now  we  desire  to  communicate  the  fact  that  the  korse 
and  motion  are  connected,  and  that  the  /tot'se  moves.  Hence  a 
series  of  marks  are  called  into  use  whose  office  is  predication  or 
assertion.  These  are  generally  what  tlie  grammarians  term  verbs. 
These  marks  are  made  susceptible  of  variation  to  express  time  of 
the  action,  mode  or  dependence  of  one  action  on  another,  thu 
number  of  the  agents  and  whether  they  are  the  persons  sjieaking, 
spoken  to,  or  spoken  of,  and  also  whether  the  person  of  whom  the 
predication  is  made  is  acting  or  acted  upon.  All  these  relations 
are  indicated  by  sjjecial  marks,  which  when  a  science  of  languages 
comes  to  be  formed  are  called  tense,  made,  person,  number,  and 
voice.  And  occasion  also  arises  to  indicate  the  mere  idea  of  acting, 
leaving  oat  all  considerations  of  tense,  mode,  person,  nnmber  and 
voice  J  and  a  special  mark  is  put  upon  such  an  idea  to  charact^riBe 
the  infinitive,  or  unrestricted,  unlimited  part  of  the  verb — m,overe^ 
or,  as  in  our  language  it  is  expressed  by  two  marks,  to  move.  So 
likewise  assertion  is  made  not  only  of  action  or  motion,  but  also 
of  rest  or  inaction,  and  marks  are  used  similoj-  in  form  to  those 
predicating  action  or  motion,  and  which  predicate  a  state,  a 
standing  or  Temainiiig  ;  as  we  say,  fhe  horee  Btunds  or  lies,  the  vian 
site,  the  earth  abides,  and  many  others.  Finally  iu  the  verb  to  be 
we  have  the  most  abstract  of  all  the  predicative  expressionM. 
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§  15.  Another  device  in  the  use  of  marks  came  into  play  when 
adverbs  were  introduced.  By  means  of  this  class  of  marks 
greater  definiteness  in  communication  is  effected.  Their  oflSce 
is  to  limit  the  meaning  of  words  of  some  classes,  to  restrict  it, 
qualify  it,  or  modify ;  as  in  using  the  word  great,  we  increase  the 
definiteness  of  the  expression  when  we  say  quite  great,  or  modify 
its  meaning  when  we  say  somewhat  great.  They  are  employed 
with  the  parts  of  speech  termed  verbs  and  adjectives,  and  with 
other  adverbs,  and  limit  or  qualify,  especially  in  regard  to  five 
classes  of  particulars :  1.  Time ;  2.  Place  ;  3.  Quantity ;  4.  Quality ; 
5.  Relation.  They  are  almost  always  used  to  take  the  place  of  a 
longer  and  more  circuitous  expression.  Sometimes  they  modify 
not  any  particular  word,  but  a  whole  assertion.  They  are  often 
connective  of  other  words,  or  of  clauses  or  sentences,  their  conjunc- 
tive being  in  addition  to  their  adverbial  force. 

§  16.  Another  important  class  of  marks  is  made  to  do  sub- 
stitute duty  for  nouns,  namely  pronouns.  These  are  used  to 
denote  the  person  speaking,  the  person  spoken  to,  and  the  person 
spoken  of,  without  repeating  the  names  of  those  persons ;  also  to 
individualise  a  certain  one  of  a  class,  as  this  book,  that  house,  etc. 
And  furthermore,  they  perform  the  office  of  connectives,  as  in  the 
relative  who;  they  are  used  in  questions,  as  the  interrogatives, 
and  sometimes  indefinitely  and  distributively,  as  any  one,  each,  etc. 

§  17.  Two  classes  of  marks  are  employed  specifically  as  con- 
nectives, namely  prepositions  and  conjunctions,  while  another 
is  used  to  denote  mere  exclamations  or  emotions.  Prepositions 
are  marks  prefixed  to  substantive  words  to  connect  them  with 
some  other  words  or  combinations  of  words,  and  to  express  a 
variety  of  relations,  among  which  relations  of  place  are  decidedly 
prominent,  as  in  the  forest,  from  the  door,  to  the  house,  n^ar 
the  town,  etc.  Conjunctions  sometimes  connect  enumerations  of 
objects  or  ideas,  as  the  conjunction  and,  but  more  frequently  are 
used  as  connecting  links  between  assertions.  Interjections  are 
simple  marks  of  utterances  under  various  emotions. 

§  18.  From  what  has  preceded,  it  will  be  possible  to  observe 
the  chief  ways  in  which  marks  have  come  into  use  to  indicate 
objects  and  ideas.  These  marks  are  words  which  perform  various 
offices  expressed  by  the  different  parts  of  speech,  and  which  are 
varied  in  many  ways  to  express  accidents  of  number,  gender, 
person,  position,  comparison  and  relation  generally — and  these 
ways  are  somewhat  different  in  different  languages.     Variations 
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are  countless,  but  all  look  to  the  same  end  of  perfecting  conmiuni- 
cation.  Enough  then  has  perhaps  been  said  to  ahow  that  words 
are  the  matei^l  of  language  and  to  illustrate  the  manner  in 
which  they  are  made  to  subserve  the  ends  of  language.  The  word 
is  the  unit  of  language.  Starting  with  words,  we  are  now  ready 
to  proceed  with  a  ajTithesis  which  will  ahow  how,  by  means  of 
words,  thought  is  communicated  and  perpetuated. 


§  19.  'A  name  is  a  word  taken  iit  pleasure  to  serve  for  a 
mark  which  may  raise  in  our  mind  a  thought  like  to  some 
thought  we  had  before,  and  which  being  pronounced  to  others 
may  be  to  them  a  sign  of  what  thought  the  speaker  had  before  in 
his  mind.'  This  definition  of  Hobbes,  '  of  a  name  as  a  word  (or 
set  of  words)  serving  the  double  purjiose  of  a  mark  to  recall  to 
ourselves  the  likeness  of  a  former  thought,  and  a  sign  to  make  it 
known  to  others,'  appears  to  John  Stuart  Mill  '  unexceptionable.' ' 
'  Names,'  says  the  latter, '  indeed  do  much  more  than  this ;  but 
whatever  else  they  do  grows  out  of  and  is  the  result  of  this.' 
Mill's  parenthetical  intfirpolation,  by  which  he  corrects  Hobbes's 
definition  so  as  to  make  a  name  cover  not  merely  one  word",  bat  a 
set  of  words,  is  important  in  order  to  distinguish  names  from 
words.  But,  even  with  this  correction,  the  definition  is  not 
wholly  satisfactory,  if  for  no  other  reason,  at  any  rate  because 
it  does  not  indicate  clearly  that  names  may  be  and  are  names 
of  objects  as  well  as  of  ideas.  JLill  remedies  the  difficulty  by 
proceeding  at  once  to  answer  (and  affirmatively)  the  question 
whether  names  are  names  of  things.  But  I  think  we  shall  arrive 
at  a  better  understanding  of  the  nature  of  names  and  naming  by 
considering  the  two  prime,  and  perhaps  the  sole,  offices  of  names, 
to  wit  appellation  and  predication.  First,  anything  which  is  a 
complete  appellation  of  either  an  object,- sensation,  or  idea  is  a 
name ;  as  dog,  a  large  dog,  an  immensely  large  dog,  the  dog  I 
Baw  yesterday  at  Hie  comer  of  Broadway  and  Fidton  Street,  the 
Keuifovindland  dog  which  saved  Mr.  Price's  child  from  drown^ 
ing.  Each  one  of  these  appellations  is  a  name,  the  last  contain- 
ing as  many  as  ten  distinct  words ;  the  appellation,  however,  is 
not  complete,  and  the  idea  ia  not  expreBsed  until  all  are  used. 
Sometimes  a  name  occupies  several  lines  of  poetry  or  proee,  and 
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yet  is  only  a  single  name.  It  may  be  objected  that  in  the  last 
example  dog  is  obviously  a  complete  appellation  of  a  dog,  and 
hence  is  one  name,  while  the  other  words  make  other  names ;  but 
such  an  objection  is  easily  met.  True,  dog  is  a  complete  appella- 
tion of  an  object  dog  or  an  idea  dog^  but  that  is  a  different  idea 
from  the  one  above  expressed,  the  latter  being  not  a  dog,  or  any 
dog,  but  the  Nefwfoundlcmd  dog  which  saved  Mr.  Price*8  child 
from  drowning.  All  these  ten  words  are  parts  of  the  appellation 
of  the  idea  in  mind,  and  are  necessary  to  its  complete  expression. 
In  the  first  example  dog  is  a  complete  appellation. 

Secondly^  whatever  is  a  complete  predication  is  a  name,  as  in 
the  expressions,  John  givesy  John  is  good,  John  is  a  good  boy^ 
John  gives  me  a  book,  John  very  often  gives  his  'playmates 
ajyples.  In  these  examples,  respectively,  givesy  is  good,  a  good 
boy,  gives  me  a  book^  very  often  gives  his  playmates  apples^  are 
each  of  them  distinct  names.  In  the  phrase  John  is  goody  the 
force  of  the  name  resides  in  goody  while  is  stands  merely  as  a 
copula  ;  but  the  name  is  not  complete  without  ts,  since  the  latter 
is  necessary  to  complete  the  predication ;  good  standing  alone  is 
not  a  name. 

§  20.  Observing  then  that  names  are  either  complete  appella- 
tions or  complete  predications,  it  becomes  evident  that  while  a 
word  may  be  a  name,  it  is  not  necessarily  so,  but  may  be  only  a 
part  of  a  name.  Any  word  which  standing  alone  is  capable  of 
being  made  the  subject  or  predicate  of  a  proposition  is  a  name  ; 
all  other  words  are  auxiliary,  adjunctive,  and  expletive  to  names. 
The  parts  of  speech  known  as  particles,  that  is  prepositions,  con- 
junctions, interjections,  and  adverbs,  are  of  this  character,  as  are 
also  the  inflected  cases  of  nouns,  and  also  words  used  adjectively ; 
as  ofy  withy  andy  althoughy  sincey  hail !  aha  !  hirriy  hominisy  regiy 
they  ay  lay  leSy  goody  usefuly  facilisy  etc.  Many  words,  however, 
which  are  of  the  same  form  as  certain  adjectives  are  substantives, 
and  used  as  complete  appellations.  Such  words  are  in  themselves 
categorematic  and  are  names  ;  as,  My  bettet'  is  to  follow  me ;  White 
is  agreeable  to  me,  but  black  is  not.  Grammarians  would  explain 
the  words  bettei^  and  white  in  these  sentences  as  adjectives  used 
substantively  or  as  agreeing  with  a  noun  understood.  This  means 
merely  that  the  words  are  usually  adjectives  or  that  generally  they 
would  be  employed  with  some  other  word  to  mark  an  object  or 
idea ;  but  the  fact  remains  that  here  and  in  similar  connections 
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they  are  tbemselves  the  whole  appellation.  J.  S.  Mill'  apeaka  of 
iin  adjective  as  capable  of  standing  by  itaelf  as  the  predicate  of  a 
proposition,  as  8novi  -is  white.  This  does  not  seem  to  me  to  be 
strictly  correct.  There  is  no  vis  prcBdicandi  in  the  adjective 
itself;  that,  rather,  lies  in  the  copula.  The  special  meaning  of 
the  predication  resides,  of  course,  in  the  adjective,  but  unless  the 
copula  be  present  there  is  no  assertion.  The  class  mark  v:hitf, 
indeed,  calls  attention  to  the  fact  that  miow  is  included  under  it ; 
by  the  use  of  this  adjective  we  are  enabled  to  make  an  aaaertion, 
but  it  is  not  itself  the  assertion.  The  predication  must  be  is 
white  and  not  white  alone  ;  the  copula  must  be  considered  as  an 
inseparable  part  of  the  predicate.  In  inflected  words  the  form  of 
one  word  expresses  all  that  is  conveyed  by  an  adjective  and  a 
copula,  and  no  division  is  even  attempted  by  analysis  to  separate 
and  leave  out  of  the  predicate  a  copula. 

5  21.  Considering  names  then  to  be  diHtingnished  in  their  use 
as  appellations  or  predications,  we  are  preiwired  to  note  some  other 
important  divisions,  according  to  signification.  And  first,  names 
may  he  divided  into  Qtnei-al  Navies  and  Individual  or  Smgnlar 
Names.  A  general  name  one  is  wliicli  may  serve  as  an  appella- 
tion (or  predication)  of  an  indefinite  number  uf  objects  or  ideas, 
of  each  of  which  the  name  may  be  predicated  in  the  same  sense. 
As  opposed  to  such,  an  individual  or  singular  name  is  the  name 
of  a  single  indi\idual.  Man  is  a  general  name,  while  John  is  an 
individual  name,  Tree,  horse,  animal,  persons  who  earn  their 
livelihood  by  manual  labour,  the  Uyislature  of  «  nation  are 
each  general  names.  It  will  readily  be  seen  that  proper  names 
never  can  be  general  names  so  long  as  they  remain  proper,  for  the 
distinguishing  characteristic  of  u  ])roper  name  is  that  it  is  the 
name  of  an  individual.  Also  that  while  collective  names  for  the 
most  part  are  general  names,  they  are  not  always  so :  The  legieUi- 
ture  of  Xptv  York  is  a  collective  name,  but  not  general,  since  it 
cannot  be  affirmed  of  more  than  one  individual ;  legislaliire,  how- 
ever, is  a  collective  and  a  general  name  as  well,  since  there  are 
many  legislatures.  From  such  examples  as  this  last  it  appears, 
therefore,  that  many  general  names  became  individual  by  having 
attached  to  them  words  that  limit,  make  definite,  and  particularise. 
>Liny  of  the  uses  and  functions  of  general  names  will  become 
evident  to  the  reader  from  time  to  time  as  we  go  on,  now  that 
attention  has  been  called  to  tJieir  character. 
'  Logie.  Bk.  L  Chap.  n. 
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§  22.  The  scholastic  philosophers  recognised  another  valuable 
distinction  between  names,  that  between  Abstract  and  Concrete, 
A  concrete  name  is  the  name  of  an  object  as  its  exists  in  nature 
invested  with  its  attributes  and  qualities ;  an  abstract  name  is 
the  name  of  an  attribute  or  quality  drawn  away  and  considered 
separately  from  its  object.  Goodness ^  hardness y  pride^  frailty  are 
abstract  names ;  A  good  man^  hard  stoTie^  a  proud  disposition^ 
a  frail  character  are  concrete  names,  as  also  simpler  names,  like 
JohUy  house,  dog.  Abstract  names  when  first  applied  are  singular, 
afterwards  they  become  general  names,  since  they  may  each  be 
predicated  in  the  same  sense  of  a  number  of  individual  instances 
embracing  countless  varieties:  goodness  is  a  general  name  for 
many  specific  or  individual  ideas  of  goodness j  formed  as  there  have 
been  occasions  to  make  the  abstraction ;  the  first  time  abstraction 
took  place  and  the  resultant  idea  was  named  goodness,  that  name 
was  the  name  of  an  individual  idea.  This  will  appear  more  fully 
when  we  come  to  examine  the  ideas  themselves  which  are  thus 
marked  respectively  by  abstract  and  concrete,  general  and  singular 
names.  Concrete  names  are  either  general  or  singular  according 
to  their  application  :  A  good  man  is  a  general  name,  while  John 
is  a  singular  name ;  but  both  of  them  are  concrete.  Care  should 
always  be  taken,  however,  not  to  confound  abstract  names  as  such 
with  general  names ;  for  though  abstract  names  may  be  general 
they  are  not  intrinsically  so,  and  all  general  names  are  not  abstract. 
Says  Bailey :  *  By  abstract  terms,  which  should  be  carefully 
distinguished  from  general  names,  I  mean  those  which  do  not 
designate  any  object  or  event,  or  any  class  of  objects  or  events, 
but  an  attribute  or  quality  belonging  to  them ;  and  which  are 
capable  of  standing  grammatically  detached  without  being  joined 
to  other  terms ;  such  as  the  words  roundness,  swiftness,  length, 
innocence,  equity,  health,  whiteness.^  *  Dr.  Whately  says  :  *  It 
is  unfortunate  that  some  writers  have  introduced  the  fashion  of 
calling  all  common  terms  abstract  terms.'  ^ 

§  23.  Names  are  also  Connotative  and  Non-Connotative.  A 
connotative  name  is  one  which,  besides  denoting  some  object, 
connotes  (notes  with  it)  some  attribute  or  quality,  or  idea,  by 
implication.  A  non-connotative  name  is  the  name  of  an  attribute 
of  an  object,  or  of  the  object  itself,  and  implies  nothing  more. 
Thus  John,  goodness  are  respectively  names  of  object  and  attribute, 

*  Letters  on  the  Philosophy  of  the  Human  Mind,  p.  195. 
»  See  also  Logic,  J.  S.  MUl,  Bk.  I.  Chap.  II.  Sec.  6. 
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and  are  (speaking  broadly)  non-connotative ;  while  man  and  a 
,70t)rfmo)timplyall  the  attributes  associated  with  manhood,  and  the 
latter  implies  the  attribute  ijoodness  j  they  hence  are  connotative 
nameH.  The  name  A  good  man,  so  iar  as  the  word  good  is  con- 
cerned, connotes  the  existence  of  goodness  as  belonging  to  him. 
General  nanaes  are  connotative.  There  coukl  be  no  name  of  a 
class  tliat  was  not  connotative,  for  to  say  that  there  could  be 
would  be  to  declai'e  that  a  class  name  has  no  meaning  at  all,  since 
the  essence  of  a  class  name  is  its  denotation  of  a  class,  and  carry- 
ing along  with  this  denotation  the  various  common  attributes  and 
qualities  of  the  individuals  making  up  the  class.  We  saw  that 
words  were  merely  marks  put  upon  objects  or  ideas,  and  not  full 
descriptions  or  definitions.  These  marks  are  the  denotations  of 
objects  and  ideas,  while  around  those  marking  words  have  grown 
up  innumerable  special  meanings  and  associations  which  are  all 
implied  when  the  word  is  used.  These  latter  are  the  conno- 
tations of  the  word ;  and  the  more  general  the  name  the  wider 
is  the  field  of  connotations,  because  it  includes  the  meanings 
and  ideas  associated  with  a  greater  variety  and  a  larger  number 
of  individuals,  That  concrete  general  names  are  connotative  is 
obvious  to  every  one  :  for  instance,  how  multifold  are  the  connota- 
tions of  the  word  inaii !  All  that  belongs  to  man  and  charac- 
terises him,  form  of  body,  mind  and  mental  traits  of  whatever 
kind,  degree,  or  description,  power  of  speech — all  are  connoted 
as  a  part  of  the  meaning.  But  that  abstract  names  may  be  con- 
notative is  not  so  apparent,  though  that  such  is  the  fact  may 
readily  be  seen  upon  reflection.  Abstract  names  are  names  of 
attributes,  and  attributes  may  have  attributes  ascribed  to  them ; 
these  attributes  of  attributes  may  be  connoted  by  a  name.  Com- 
mon sense  is  the  name  of  an  attribute,  but  this  attribute  has 
its  own  attributes  of  the  qualities  which  with  it  and  other  attri- 
butes form  a  higher  attribute,  as  intelligence  perhaps ;  and  theee 
attributes  are  connoted  by  the  term.  Tlie  word  goodness  before 
cited  might  in  this  way  be  said  to  connote  virtue.  John  Stuart 
Mill  cites  the  word  fault  as  another  example  of  an  abstract  con- 
notative name,  the  word  being  apphcable  to  many  attributes  and 
connoting  hartfulness,  an  attribute  of  those  numerous  and  various 
attributes.  '  WTien,  for  example,  we  say  that  slowness  in  a  horse 
is  a  fault,  we  do  not  mean  that  the  slow  movement,  the  actual 
change  of  place  of  the  slow  horse,  has  any  mischievous  effects,  but 
that  the  property  or  peculiarity  of  the  horse  from  which  it  derives 
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that  name,  the  quality  of  being  a  slow  mover,  is  an  undesirable 
peculiarity.' '  The  sum  and  substance  of  what  can  be  said  on  the 
subject  of  the  connotation  of  abstract  names  is  that  the  latter, 
so  fiur  forth  as  they  become  or  are  used  as  general  names,  are 
connotative;  otherwise  non-connotative.  Any  mark  (or  set  of 
marks)  which  is  merely  the  name  of  an  individual  without  the 
implication  of  any  qualities  common  to  that  individual  with  some 
other  is  non-connotative.  How  abstract  names  may  have  such 
associations  and  implications  has  been  seen  and  will  appear,  still 
farther  in  the  body  of  this  work.  In  like  manner  even  concrete 
individual  names  have  general  uses  and  implications  and  may 
become  connotative.  The  Legislature  of  New  York  (before  cited 
as  an  illustration)  is  an  individual  concrete  name  and  yet  con- 
notative, implying  the  attributes  of  a  legislature  in  general  or  of 
other  legislatures  which  are  applicable  to  the  New  York  legislature, 
as  organisation,  method  of  proceeding,  etc.  Among  the  abstract 
individual  names  rose-'Colour  may  be  cited  as  connotative,  implying 
various  attributes,  as  softness,  or  agreeableness  to  the  eye.  But 
in  all  these  cases  it  is  the  general  name  found  in  the  designation  or 
the  general  notion  involved  with  the  name,  from  which  the  connota- 
tion proceeds.  We  may  repeat — so  far  forth  as  names  are  general, 
they  are  connotative ;  so  far  forth  as  they  are  singular  or  individual, 
they  are  non-connotative.^ 

§  24.  A  further  division  of  names  is  into  Relative  and  Non- 
Relative.  A  relative  name  is  one  which  implies  or  is  indissolubly 
connected  with  some  other  name  of  which  it  is  the  complement  or 
supplement,  as  it  were.  A  non-relative  name  is  one  destitute  of 
such  peculiarity.  Father  and  childj  master  and  servant^  right  and 
left  J  finite  and  infinite^  brother ,  etc.,  are  all  words  which  are  or  may 
form  parts  of  relative  names.  The  distinguishing  peculiarity  of 
a  relative  name  is  that  it  implies  a  correlative :  thus  father 
implies  son  and  the  converse ;  finite  implies  infinite ;  brothei^ 
implies  a  correlative  brother,  and  so  on.  Relative  names  are 
both  concrete  and  abstract :  of  the  former  class  we  may  instance 
brother,  father,  east  and  west,  equal  and  unequal ;  of  the  latter 
likeness  and  unlikeness,  paternity  and  filiation,  fHendship 
and  hostility.  Relative  names  also  are,  like  others,  general  or 
singular,  connotative  or  non-connotative ;  that  is  to  say,  the 
fact  of  their  being  relative  or  non-relative  does  not  affect  their 

*  Loffic,  Bk.  I.  Chap.  II.  Sec.  6. 

'  Of.  Bain's  ZogiCf  Deduction,  Bk.  I.  Chap.  I. 
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connection  with  these  other  classes.  The  connotation  of  each  one 
of  a  pair  of  relative  names  comprises  precisely  the  same  set  of 
facts  which  by  means  of  the  relative  terms  are  merely  viewed  in  dif- 
ferent lights  or  under  different  aspects.  In  the  example  debtor  and 
creditor,  the  name  debtor  implies  that  A  (the  debtor)  owes  B  (the 
creditor)  money,  and  conversely  that  B  has  a  claim  on  A  for  money 
due.  Now  when  we  come  to  ejtamine  the  connotation  of  the  second 
name  creditor  we  6nd  it  to  be  precisely  the  same,  the  only  dif- 
ference being  that  in  the  one  case  the  same  fivcts  are  regarded  aa 
attributea  of  A  and  in  the  other  as  attributes  of  B  ;  that  is  to  say, 
one  of  the  parties  to  the  relation  is  denoted  by  the  name  creditor, 
the  other  party  by  the  name  debtor.  '  A  name  then  is  said  to  be 
relative  when,  over  and  above  the  object  which  it  denotej^,  it  implies 
in  its  signification  the  existence  of  another  object  also  deriving  a 
denomination  &om  the  same  fact  which  is  the  ground  of  the  first 
name.' ' 

§  25.  Among  relative  names  may  be  included  prlvatives, 
which  are  names  signifying  the  absence  of  something  usually  pre-r 
sent  and  suggesting  names  that  denote  such  presence.  Darknees, 
sUmicCj  irpwrance,  absent,  noOdng,  empty  are  all  privative  terms. 
It  is  remarked  by  James  Mill  that  all  names  might  have  corre- 
sponding privatives.  Most  names  imply  the  presence  or  existence 
of  the  object  named,  but  where  it  becomes  a  matter  of  importance 
to  indicate  the  absence  of  the  object,  privative  names  come  into 
use  and  are  not  otherwise  employed.  Thus  the  absence  of  light 
irj  a  conunon  matter  of  experience,  and  it.  is  important  that  we  have 
some  word  to  indicate  its  absence  ;  hence  the  privative  name  tlark- 
iiesav&s  adopted.  Similarly  the  absence  of  soirndgave  rise  to  the 
term  silence,  the  absence  of  knowledge  to  the  term  ignorance,  and 
so  forth, 

§  26.  Names  are  further  Positive  and  Negative ;  as  A  man 
speaking,  and  a  man  not  speaking.  Ego  and  Non-Ego,  connota- 
tive  and  non-connotative,  gives  me  a  house  and  iloea  )to(  give  me 
a  lioaae.  Negative  names  can  be  created  corresponding  to  any 
jjositive  name  ;  but  positive  and  negative  names  are  not  here 
classed  as  relative,  because  they  do  not.  invariably  suggest  a 
correlative ;  A  nva>n  speaking  does  not  to  complete  the  idea  evoke 
the  thought  A  man  not  speaking.  A  negative  name,  however, 
would  seem  always  to  imply  a  correlative  positive.  Indeed, 
jMJsitive  and  negative  names  may  be  regarded  as  in  a  wide  sense 
'  J.  S.  Mill,  Zasfle}Rk.  I.  Chap.  IL  Seo.  7. 
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lelatiye,  though  not  as  expressing  a  particular  and  special  rela- 
tionship between  two  objects  and  ideas  like  that  expressed  by 
thoee  names  we  have  called  relative,  but  rather  the  relativity  of 
all  knowledge.' 

§  27.  In  our  classification  of  names  thus  far  we  have  had  a 
more  especial  regard  for  names  as  appellatives,  and  the  divisions 
noted  seem  to  have  a  more  obvious  application  to  appellations. 
But  the  same  distinctions  may  be  applied  to  predicative  names 
as  well.  The  latter  may  be  general  or  individual :  thus  is  cold^ 
ffivesj  will  bum,  are  large,  was  welcavie  to  me  ai*e  general  names, 
since  they  may  be  asserted  of  an  indefinite  number  of  gram- 
matical subjects  in  the  same  sense.  On  the  other  hand,  is  ornni- 
presenty  is  the  First  Cause,  was  bora  the  first  son  of  Charles  aiul 
Mary  are  individual  names,  since  they  can  be  predicated  of  only 
one  individual.  So  also,  as  long  is  concrete,  and  length  abstract ; 
is  long  is  concrete,  and  is  its  length  is  abstract.  Likewise  predi- 
cative names  are  connotative  and  non-con  notative,  relative  and 
non-relative,  positive  and  negative  ;  for  any  word  or  set  of  words 
of  these  classes,  or  any  of  them,  capable  of  becoming  a  complete 
appellation,  can  be  predicated  also,  but  in  its  predication  does 
not  change  its  character  as  a  name  belonging  to  its  particular 


*  I  do  not  go  into  all  the  delicate  (juestions  of  the  use  and  force  of  relative, 
privative,  positive,  and  negative  names,  because  to  solve  those  questions  involves 
a  reference  to  the  thought>  of  which  these  names  are  the  marks,  and  whose 
development  can  only  be  understood  after  or  in  connection  with  a  study  of  the 
laws  of  thought.  "What  I  give  is  enough  to  indicate  to  the  reader  the  general 
applications  of  langxiage  as  preparatory'  to  but  not  as  superseding  a  study  of  those 
things  which  language  symbolises.  The  reader  is  recommended,  after  completing 
this  whole  work,  to  go  over  carefully  the  port  ions  of  James  Mill's  ^iwrtZ^m  relating 
to  names  and  terms,  also  to  read  similar  portions  of  J.  S.  Mill's  Logic^  of  Prof. 
Bain's  Zoffic,  and  of  Prof.  De  Morgan's,  the  gist  of  whose  work,  however,  on  this 
subject  is  well  stated  in  Prof.  Bain's  Loffh.  The  point  I  wish  to  make  here  is 
tliat  psychology  is  after  all  necessary  to  a  full  explanation  of  the  force  and  use 
of  language,  though  some  general  knowledge  of  the  stnicture  and  value  of  the 
latter  is  a  necessary  preparation  for  psychologj'.  For  instance,  it  is  well  for  ns  to 
know  what  connotative  and  non-connotative  names  are  at  the  very  threshold  of 
our  temple  of  science ;  but  tlie  meaning  of  those  terms  is  governed  by  and  can 
only  be  fully  apprehended  by  knowing  tlic  meaning  of  extension  and  intension  of 
concepts  and  abstracts.  To  be  sure  one  may  follow  the  analysis  of  language,  as 
James  Mill  did,  so  far  as  to  be  led  into  the  profoundest  psychological  problems, 
and  to  solve  them  in  connection  with  such  an  analysis  ;  but  this  does  not  seem  to 
me  to  be  the  wisest  course  to  pursue ;  it  diverts  attention  too  mucli  from  the 
things  for  which  language  stands  to  language  itself,  and  invests  the  latter  with 
a  superior  importance  which  does  not  belong  to  it.  Lanpfuage  should  always  be 
subordinated  to  the  objects  and  ideas  which  it  was  invented  to  mark. 
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divisions.  This  is  very  easily  seen  where  the  name  in  predication 
is  the  copula  and  a  noun  or  adjective.  'Where  the  name  predica- 
tive is  one  or  more  inflected  verbs,  its  assignment  to  the  classes  just 
marked  out  may  not  be  so  easy  a  matter,  and  the  relevancy  of  the 
classification  may  not  be  so  apparent,  but  analysis  of  the  verbs 
and  their  resolution  into  equivalent  phrases  consisting  of  a  parti- 
ciple and  copula  will  almost  always  remove  the  difficulty  where 
there  is  any  necessity  of  making  use  of  the  classification  at  all. 

§  28.  Names,  therefore  (to  recajjitnlate),  may  be  ranged  in 
classes  iiceording  to  sis  methods  of  division.     They  may  be — 

Appellative  or  Predicative. 

General  or  Individual. 

Concrete  or  Abstract. 

Connotative  or  Non-Conn  otative. 

Relative  or  Non-Kclative. 

Positive  or  Negative. 

As  it  is  the  province  of  grammar  to  treat  of  words,  so  it  is  the 
proN-ince  of  logic  to  deal  with  the  structure  and  import,  of  names. 
Hiiviug  here  to  this  extent  examined  their  nature  and  funda-     .  J 
mental  uses,  we  are  now  ready  to  take  another  step  forward  in 
our  survey  of  language. 

PROPOSITIONS. 

5  29.  A  proposition,  said  Aristotle,  is  a  speech  wherein  one 
thing  is  affirmed  or  denied  of  another.  This  definition  cannot 
easily  be  bettered.  Professor  Bain  observes  that  what  in  logic  is 
called  a  proposition,  is  denominated  in  grammar  a  seutence,  but 
a  sentence  does  not  quite  correspond  to  a  proposition  ;  the  latter 
is  generic,  the  former  specific.  That  boy  of  wkoae  peculiaritiea 
yoit  apeak  is  John  whom.  1  know  well — forms  in  no  view  more 
than  one  sentence,  but  in  one  view  may  he  said  to  contain  three 
propositions,  namely,  thai  hoy  is  John,  of  whose  peculiarities  you 
»peak^  whom  I  know  well.  Grammarians  have  had  much  trouble 
over  definitions  of  the  sentence.  Perhaps  the  most  common  is 
o  thought  expressed  in  words,  but  this  is  obviously  faulty.  A 
(food  man  is  a  thought  expressed  in  words,  hut  is  not  a  sentence. 
Perhaps  if  we  were  to  define  the  latter  as  a  complete  indepen- 
dent predication,  we  should  come  nearer  an  accurate  and  appro- 
priate definition.  Our  inquiry,  however,  does  not  have  to  do  with 
sentences,  but  propositions,  and  to  these  we  will  devote  ourselves. 
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4  30.  A  proposition  consists  of  at  least  two  names — an  appella- 
tion and  a  predication;  as  John  walks,  or  John  in  walking. 
One  of  these  names  constltutea  the  subject,  and  the  other  the 
predicate  of  the  proposition.  Some  consider  the  pssential  parts 
of  a  proi>osition  to  be  three,  the  subject,  the  predicate,  and  the 
copula;  but  i  am  unable  to  see  any  advantage  in  thus  elevating 
the  copula  to  the  rank  of  a  separate  and  indejjendent  part  of  a 
proposition.  It  seems  to  me  to  be  only  a  modification  of  a  name 
for  the  purpose  of  expressing  predication.  From  an  ajipellafion 
a  name  becomes  a  predication  by  one  of  two  kinds  of  modification ; 
either  by  a  peculiar  inflection  of  a  word,  or  by  associating  with 
a  word  a  mark  which  is  called  a  copula.  Whether  this  mark 
coalesces  with  the  word  so  as  to  form  one,  or  is  separated  so  as 
to  form  with  it  two,  is  a  matter  of  indifl^erence  ;  in  either  case  it 
is  only  a  variation  of  the  form  of  the  name  and  inseparable  from 
the  predicate.  It  is  an  essential  part  of  the  predicate,  but  not  a 
distinct  and  independent  jiart  of  the  proposition.  That  of  which 
the  assertion  is  made  is  the  grammatical  subject ;  that  which  is 
asserted  is  the  predicate  :  these  two  are  the  terms  of  the  proposi- 
tion. If  we  desire  for  any  puriwse  we  may  divide  the  predicate 
into  the  attribute  and  the  copula;  but  this  is  a  subordinate 
division  of  the  proposition. 

5  31.  The  definition  of  a  proposition  suggests  the  first  divi- 
aion  of  propositions,  namely,  into  Affi-rmative  and  Negative.  Nega- 
tion is  effected  principally  by  the  negative  adverb  not,  and  the 
adjective  no;  it  is  also  accomplished  indirectly  by  the  prefixes 
in,  un,  die,  the  suffix  less,  by  certain  phrases  and  by  various 
circumlocutions.  John  does  not  give,  no  Ttian  gave,  he  is  unin- 
teUigent,  he  is  disinclined  to  go,  few  will  see  the  day,  are  all  in 
eifect  negative  propositions. 

§  32.  In  their  form  propositions  are  sometimes  classed  as 
Declarative,  Intea-rogative,  Imperative,  and  Exclamatory.  A 
declarative  proposition  has  the  form  of  an  assertion,  either  affirma- 
tive or  negative ;  as  John  gives,  John  does  not  give.  An  inter- 
rogative proposition  has  the  form  of  a  question,  as  Wliat  does 
John  give  ?  An  imperative  proposition  has  the  form  of  a  command, 
exhortation,  or  entreaty,  as  0-ive  me  the  book,  Oo  thou  and  do  like- 
wise. An  exclamatory  proposition  has  the  form  of  an  exclamation, 
as  Oreat  is  IHana  of  the  Epheaians  !  These  are  the  ordinary 
grammatical  divisions  of  sentences,  and  it  is  often  convenient  to 
make  use  of  them.     I  have  said  the  division  is  one  according  to 
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form,  since  the  distinctions  sought  are  accomplished  solely  through 
changes  in  the  form.  Indeed,  propoaitiona  in  any  one  of  the  others 
may  be  reduced  to  the  declarative  form.  Q-reat  u  Diana  of  the 
Spheaians  is  an  assertion  that  Diana  of  the  Epheaiana  is  g^'eat, 
with  a  variation  of  form  to  add  emphasis,  express  admiration  or 
reverence.  Give  ine  the  book  is  equivalent  to  /  desire  yoa  to  ffive 
ms  the  book,  or  /  commin'l  yow  to  give  me  the  hook,  the  impera- 
tive form  merely  expressing  this  desire  or  command.  The  in- 
terrogative What  does  John  give  ?  is  a  variation  from  tJiat  which 
John  gives.  Interrogatives  may  be  very  properly  considered  as 
several  assertions  abbreviated  into  one  expression,  as  in  the 
question  just  stated :  What  does  John  give  ?  equals — I  think 
John  gives  aomethi/rig,  I  believe  you  know  that  which  he  gives, 
I  desire  you  to  tell  me. 

5  33.  Propositions  are  further  divided  into  jSimpie,  Compound, 
and  Complex.  A  simple  proposition  is  one  having  a  single 
subject  and  a  single  predicate,  as  The  boy  walks.  A  compound 
proposition  is  one  consisting  of  several  independent  propositions 
consolidated  by  an  ellipsis  of  one  or  more  subjects  or  predicates, 
or  both ;  thus,  John  and  James  walk  is  a  compound  proposition 
consisting  of  two  independent  propositions,  Jofin  walks  and  James 
walks,  consolidated  by  an  ellipsis  of  one  predicate  walks.  In 
John  walks  and  rtttts,  the  subject  John  is  once  left  out.  In 
John  and  Charles  walk  and  run  we  have  really  four  propositions, 
viz.  John  walks,  John  runs,  Charles  walks  and  diaries  runs, 
John  toalks  and  James  walks,  and  also  John  walks  amd  John 
runs  would  each  feil  of  being  compound  propositions,  but  would 
be  two  sentences,  each  containing  two  simple  propositions.  Two 
simple  propositions  connected  by  a  conjunction  do  not  make  a 
compound  proposition ;  it  is  necessary  that  there  be  an  ellipsis  of 
one  of  the  characters  just  stated.  On  the  other  hand,  a  complex 
proposition  is  an  independent  proposition  whose  subject  is  a  pro- 
position, or  whose  meaning  is  limited,  or  modified,  by  u  deiiendent 
proposition,  or  both  ;  as,  /  wiU  go  when  he  comes;  He  is  esteemed 
because  he  is  prudent ;  I  know  wliere  he  has  gone ;  If  he  com- 
Tnands  me  I  will  do  it ;  Honesty  is  the  best  policy  is  a  trite  btiX 
true  maxim.  This  last  is  a  class  of  propositions  in  which  the 
idea  to  be  expressed  is  not  contained  in  one  of  the  simple  pro- 
positions or  in  the  other ;  but  in  both  and  in  the  relation  of  each 
to  the  other.  In  this  class  the  subject  or  predicate,  or  both,  is 
made  up  of  many-worded  names,  as  in  the   first   example  the 
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subject  /  is  a  single-worded  name,  but  the  reverse  is  the  ease  with 
the  predicate  wilUgo^when-he-comes.  In  the  following  example 
we  have  two  many-worded  names  and  also  an  illustration  of  a 
proposition  as  a  subject  of  a  proposition,  namely,  That-he-ia-OL- 
soldier  ia-^videnir-froriv-his'bearing. 

Both  complex  and  compound  propositions,  as  well  as  simple, 
are  often  grammatical  sentences,  but  are  likewise  often  parts  only 
of  sentences. 

§  34.  Propositions  are  also  Categorical  and  HypofheticaL  Cate- 
gorical propositions  declare  something  absolutely,  as  He  walked 
down  town  yesterday ,  I  kno^v  why  he  said  ity  I  ivill  ask  where 
he  went  J  John  and  James  are  bi^oihei^s.  Hjrpothetical  propositions 
are  those  in  which  the  assertion  is  made  dependent  upon  a  condi- 
tion, as,  If  John  goes  I  will  go,,  Either  John  will  go  or  I  will  goy 
Ja/mes  would  have  done  it  if  he  had  not  been  prevented. 
Categorical  propositions  are  subdivided  into  pure  and  modaly  which 
division  also  may  sometimes  be  extended  to  hypotheticals.  Pure 
categoricals  assert  simply  and  without  qualification  the  predicate 
of  the  subject,  affirmatively  or  negatively,  as,  John  goes^  John 
does  not  go.  Modals  are  those  in  which  the  predicate  has  a  qualifi- 
cation of  probability,  possibility,  manner,  and  the  like  ;  as  John 
may  possibly  goj  John  probably  will  retire. 

Hypothetical  propositions  have  been  divided  into  conditional 
and  distinctive.  In  the  above  examples.  If  John  goes  I  will  go 
is  a  conditional  proposition,  while  Either  John  will  go  01*  I  uill  go 
is  disjunctive.  This,  however,  is  a  distinction  without  any  essential 
difference,  for  all  disjunctive  propositions  may  be  reduced  to  the 
conditional  form.  Elthei^  John  will  go  or  I  will  go  is  but  a  con- 
densation of  the  four  propositions ;  If  John  goes  I  will  not  go. 
If  John  does  not  go  I  will  go^  If  I  go  John  will  not  go.  If  I  do 
not  go  John  tvill  go.  The  word  conditional  is  often  used  in  this 
connection  synonymously  with  hypothetical.  Hypothetical  pro- 
positions are  not  materially  different  from  those  complex  proposi- 
tions wherein  a  proposition  is  the  subject  of  a  proposition.  In  the 
proposition  already  frequently  used  as  an  illustration.  If  John 
goes  I  will  go^  the  predication  made  is  not  contained  in  either  of 
the  two  simple  propositions,  but  in  both.  The  entire  proposition 
means  this  :  That  I  will  go  is  a  consequence  from  John  going. 
The  proposition  James  would  have  done  it  if  he  had  not  been 
prevented  can  be  resolved  into  this :  That  James  would  have 
done  it  is  a  propei^  coTisequence  to  be  inferred  from  the  s^ipposed 
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fad  {which  ie  contrary  to  the  reality)  that  he  was  not  prevented. 
All  hypothetical  propoeitionB  are  abbreviations  of  the  character 
tbas  indicated. 

§  35.  A  fourth  general  division  of  propositions  is  irfo  Unirirfal 
and  Particular  i  aa  All  men  are  mortal,  All  dogsare  quadrnpeda. 
Every  event  has  a  cause.  Poisons  are  injurious,  JVb  event  is 
without  a  cause,  I  ant  the  man,  John  is  good — are  examples  of 
universal  propositions ;  while  Some  men  are  mortal,  Some  dogs 
are  intelligent,  Most  men  are  seljish  are  examples  of  particular 
propositions.  It  will  thus  be  seen  that  universal  propositions  are 
those  in  which  the  predicate  is  asserted  of  the  subject  in  the 
latter's  whole  extent,  or  in  every  instance,  while  particular  pro- 
positions are  those  in  which  the  predicate  is  asserted  only  of  some 
of  the  things  that  the  subject  denotes.  Universal  propositions 
are  usually  marked  by  the  adjectives  all  and  every  applied  to  the 
subject,  while  particular  propositions  are  indicated  by  the  adjective 
some.  This  method  of  indication  does  not,  however,  dways  obtain. 
Propositions  are  often  understood  to  be  universal  or  particular 
without  any  explicit  declaration  :  Horses  have  legs  would  be  under- 
stood aa  being  universal,  while  Horses  are  ugly  would  probably 
be  regarded  as  jwirticular.  So  in  the  example  above  given  Poisons 
are  injwimts  would  be  taken  universally.  In  a  case  of  predica- 
tion of  an  individual  the  proposition  is  known  as  universal  with- 
out any  explicit  declaration.  In  the  proposition  John  is  good  it  is 
clearly  evident  that  the  assertion  is  made  of  John  as  a  complete 
individual,  and  not  of  a  part  of  John.  Propositions  in  which  the 
assertion  is  made  of  an  individual  have  been  termed  Singular, 
while  those  in  which  it  does  uot  appear  expressly  in  definite 
words  whether  the  proposltiou  is  universal  or  particular  have  been 
termed  Indefinite  or  Ambiguous.  In  universal  propositions  the 
subject  is  taken  distributively,  that  is,  taken  of  each  and  every 
individual  it  denotes.  Hence  there  has  arisen  the  term  distri- 
buted, a  term  of  great  convenience  in  logic.  In  particular  proposi- 
tions, on  the  contrary,  the  subject  is  not  distributed. 

5  36.  We  have  been  classifying  propositions  thus  far  with 
reference  to  their  form.  We  now  pass  to  their  consideration 
according  to  imixirt  or  meaning.  Proceeding  in  this  manner  we 
first  divide  propositions  into  ProjiosHions  Vei^bal  and  Propo- 
sitions ReaX,  A  verbal  proposition  is  one  which  conveys  no  infor- 
mation not  contained  in  the  meaning  of  its  subject ;  a  real  prapo- 
KtioD  is  one  which  affirms  or  denies  something  not  contained  in 


Chjlf.  rV.  THE  EXPRESSION  OF  SCIENCE.  47 

the  meaning  of  the  subject.     If  I  say — A  circle  is  a  figure  every 
point  in  whose  circumference  is  equally  distant  from  a  point 
within  called  the  centre^  I  convey  no  information  not  embraced  in 
the  meaning  of  the  word  circle.    In  fact  I  give  the  definition  of  the 
word  drde ;  I  declare  its  meaning.    A  figure  every  point  in  whose 
circnmference  was  Tiot  equally  distant  from  a  point  within  called 
the  centre  would  not  J}e  a  circle  at  all.   The  above  is  a  fair  sample 
of  verbal  propositions.    They  are  also  called  definitions,  analytical 
pit^K>sition8,  and  essential  propositions ;  in  contradiction  all  others 
are  called  also  synthetical,  ampliative,  and  accidental  propositions. 
The  latter  add  to  our  stock  of  positive  knowledge,  while  the  former 
are  considered  only  as  unfolding  what  we  already  possess.    Verbal 
propositions  may  be  said  to  give  information  with  respect  to  the 
name,  it  is  true ;  but  give  none  with  reference  to  the  thing.  Fire 
bnmsy  A  quadruped  is  an  animal^  Man  is  rational^  Silence  is 
absence  of  soumd^  Arithm^ic  is  the  science  of  numbers  and  the 
art  of  computing  by  them.  Matter  is  impeiietrable — are  further 
examples  of  verbal  propositions.   On  the  other  hand,  these  follow- 
ing are  real  or  synthetical : — The  fire  kindles  quickly  f  Quadrupeds 
have  not  m^ans  for  as  rapid  locomotion  as  birds.  Silence  is 
oppressive^  Arithmetic  is  an  eccceUent  disciplinai'y  study,  God 
visits  the  wicked  with  eternal  punishment. 

The  distinction  between  real  and  verbal  propositions  is  not 
always  clear  nor  always  constant.  It  will  be  apparent  that  propo- 
sitions which  to  some  minds  are  real,  to  others  are  only  verbiil, 
according  to  the  knowledge  and  experience  of  the  persons  con- 
cerned. Oysters  are  bivalves  to  a  person  who  knew  nothing 
about  oysters  would  be  a  real  proposition ;  the  contrary,  however, 
to  people  who  daily  open  them  or  who  regularly  consume  them, 
supposing,  of  course,  that  these  people  knew  the  meaning  of  the 
word  bivalves.  So  to  scientific  men  who  are  familiar  with  the 
larger  connotations  of  many  terms,  propositions  asserting  charac- 
teristics or  qualities  would  be  verbal,  whereas  to  the  common  appre- 
hension they  would  be  real.  It  is  out  of  this  variation  that  many 
difficulties  and  controversies  have  arisen  to  which  I  hope  presently 
to  make  further  allusion.  It  is  worth  recalling  to  mind  that  the 
question  how  synthetical  judgments  d  prim*i  are  possible  (that 
is  to  say,  how  synthetical  propositions  can  be  affirmed  a  pi^ori) 
has  formed  a  theme  of  discussion  ever  since  the  time  of  Plato 
and  Aristotle,  and  is  made  the  special  subject  of  discourse  in 
one  of  the  mpst  remarkable  treatises  the  world  has  seen — Kant's 
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'Critique  of  Pure  ReaBow.'  Among  the  schoolmen  controversies 
raged  for  a  long  period,  and  from  their  time  even  down  to  l^eke, 
over  the  nature  and  meaning  of  essential  propositions,  which  were 
supposed  to  reveal  the  inmost  nature  of  things,  and  therefore  to 
be  of  more  consequence  and  importance  than  any  other  proposi- 
tions or  class  of  propositions  whatever, 

§  37.  Propositions  are  further  divided  ^to  Propositions  of 
Quantity,  Propositions  of  Existeiwe,  Propositions  of  Co-Exia- 
tenee,  and  Propositions  of  Succession.  This  classification  is 
according  f«  things  predicated,  and  is  the  most  general  and  the 
moat  far-reaching  of  any  of  the  classifications  heretofore  con- 
sidered. Of  course  it  will  be  in  a  degree  a  classification  of  name- 
able  things,  but  our  investigation  here  leads  us  only  to  consider 
the  side  which  has  its  bearing  upon  propositions.  Propositions  of 
Quantity  are  those  which  predicat-e  equality  or  inequality  in  all  its 
variations.  Two  and  two  are  four,  ia  a  proixjsition  of  quantity ; 
as  is  also  Man  is  -more  Twble  than  the  brutes.  No  reflection  ia 
needed  to  see  the  vast  number  and  extent  of  the  propositions  in- 
cluded under  this  head.  All  the  mathematical  sciencea  and  all  the 
applications  of  quantity  to  science  and  art,  theoretical  and  practical, 
are  embraced ;  many  measurements  of  mental  characteristics  are 
also  made  in  propositions  of  quantity,  as  in  the  last  example. 

Propositions  of  Existence  ai-e  those  that  affirm  or  deny  exis- 
tence of  any  subject,  as  Mtin  has  existed  many  thousands  of  years. 

Propositions  of  Co-Existence  are  divided  into  two  subdivisions 
— Order  in  Place,  and  Co-Infierence  of  Attributes.  Propositions 
asserting  Order  in  Place  refer  to  the  world  of  Extension.  Every- 
thing expressing  locality,  inclusion  in  space,  position,  can  be 
ranged  under  this  head. 

Geography  is  a  body  of  propositions  expressing  order  in  place. 
But  when  we  pass  beyond  the  world  of  the  Extended  we  come  to  a 
different  kind  of  correspondence,  to  which  the  second  of  the  two 
names  we  have  just  given  applies.  A  stone  has  hardness,  colour, 
weight,  etc. ;  these  attributes  co*inhere  in  the  object.  So  also 
there  are  various  powers  or  faculties  which  co-inhere  in  mind ; 
there  is  no  separation  of  place,  but  a  commingling  or  co-exercise 
in  the  same  place.  Propositions  expressing  this  are  propositions 
of  co-exiatcnce  as  co-inherence  of  attributes. 

Propositions  of  Succession  have  conesponding  divisions  into 
Ordfr  in  Time  and  Ca\ise  and  Effect.  We  recognise  occurrences 
as  sequence^  one  after  another  as  night  after  day.  hut   do  not 
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cognise  any  necessary  dependence  of  the  one  before  the  other.     On 

the  otlier  hand,  when  the  lightning  strikes  a  person  and  he  falls 

dead  there  is  also  an  order  in  time,  but  of  a  different  character  from 

the  6ther.     The  idea  of  a  power  in  the  antecedent  which  produces 

or  causes  the  consequent  event  is  present  and  we  term  the  relation 

one  of  cause  and  effect.    Whence  comes  this  idea  of  power  and 

whether  it  springs  from  any  other  source  than  invariableness  of 

sequence  are  questions  we  are  not  called  upon  now  to  consider. 

The  fact  is  patent  that  we  do  make  the  distinction  between  simple 

sequence  and  causal  sequence. 

§  38.  Much  might  be  said  in  greater  detail  of  the  scope  and 
uses  of  these  divisions  of  propositions  according  to  their  import. 
But  to  "examine  them  fully  and  show  how  they  include  all  proposi- 
tions, would  take  us  too  far  into  the  domain  of  logic.  We  are 
now  engaged  in  noting  concisely  the  structm^e,  uses,  and  pecu- 
liarities of  language;  a  simple  observation  of  some  prominent 
fects  is  all  that  is  here  demanded.  Accordingly  we  will  suffer 
this  skeleton  exposition  of  propositions  according  to  their  import 
to  remain  as  it  is,  referring  those  who  are  desirous  of  prosecuting 
the  subject  further  to  the  various  treatises  on  Logic  which  illus- 
trate the  topic  more  fully.     • 

§  39.  And  here  also  we  will  close  our  enumeration  of  the  various 
classes  of  propositions.  We  have  marked  the  principal  divisions 
and  have  derived,  in  the  arrangement  under  classes,  some  informa- 
tion respecting  the  meaning  and  use  of  predications,  which  will 
be  of  value  to  us  hereafter.  Recapitulating,  we  find  that  Pro- 
positions are 

Affirmative  and  Negative, 

Declarative,  Interrogative,  Imperative,  and 

Exclamatory, 
Simple,  Compound,  and  Complex, 
Categorical  and  Hypothetical, 
Universal  and  Particular. 


According  to  their 
Form 


According  to  their 
Import 


Verbal  and  Real, 

Of  Quantity,  Existence,  Co-existence,  and 
Succession. 


DISCOURSE. 

§  40.  This  subdivision  is  added  to  what  has  gone  before  for 
the  sake  of  formal  completeness,  rather  than  with  the  exjDectation 
VOL.  I.  1. 
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of  entering  uijou  an  exhaustive  treatment  of  the  subject.  Wej'e 
we  to  CBsay  such  an  esaminataoTi  we  should  have  to  make  an 
analysis  of  all  literature,  since  the  t«rm  Discourse  here  used 
signifies  the  entire  address  of  one  mind  to  others.  But  in 
looking  at  the  constituents  of  language — words,  names,  and  pro- 
positions, I  conceive  that  for  the  puriioses  of  this  work  we  have 
done  away  with  the  occasion  for  studying  the  body  of  language  as 
a  whole.  We  could  not  pursue  an  investigation  of  language  for 
our  end  without  proceeding  to  analyse  the  elements  of  language, 
and  having  taken  cognizance  of  these,  an  aggregate  of  these  ele- 
ments presents  no  new  facihties  for  comprehending  what  language 
is,  or  for  perceiving  its  imperfections.  Discourse  might  be  con- 
sidered with  reference  to  its  form,  leading  us  primarily  to  observe 
the  dilferent  languages  in  which  it  is  expressed,  and  secondarily 
different  forms  in  the  same  language.  In  this  connection  we  might 
take  note  also  of  metrical  and  non-metrical  composition,  leading 
us  to  separate  prose  from  poetry.  With  regard  to  the  purpose  of 
Diacourse,  classification  might  be  made,  as  into  narrative,  descrip- 
tive, argumentative,  hortatory,  etc.  A  classification  might  also 
be  founded  upon  psychological  analysis,  for  which,  however,  we  are 
not  here  prepared.  To  treat  this  great  topic  adequately  is  the 
province  of  a  philosophy  of  discourse  or  literature,  which  must 
take  its  place  with  other  sciences,  and  with  them  rest  upon  the 
foimdation  of  a  general  philosophy,  the  unity  and  uniiier  of  all 
knowledge.  In  our  classification  of  propositions  according  to 
their  import,  we  have  indicated  divisions  which  include  all  dis- 
oourae,  and  in  such  a  manner  as  seems  to  be  sufficiently  service- 
able for  the  objects  of  a  systeni  of  psychology,  Vi'e  need  not  then 
concern  oorselves  further  with  the  constitution  and  structure  of 
language. 

SOCHCES  OF   EHROR  IS  LANGUAGE. 

§  41.  Our  exposition  thus  far  has  but  made  a  proper  prepara- 
tion for  a  work  still  more  important  in  view  of  om'  purposes  in 
undertaking  these  remarks  upon  language.  There  remains  the 
labour  of  exposing  some  of  the  necessary  and  accidentid  defects 
and  confusions  of  language  in  recording  and  communicating 
thought.  Many  of  these  defects  have  already  suggested  them- 
selves, but  they  have  all  been  reserved  for  a  general  discussion  in 
this  place.  When  we  have  considered  even  those  which  will  be 
presented  here,  our  wonder  will  cease  that  misunderstandings  and 
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controversies  have  been  so  common,  both  in  the  realm  of  thought 
and  in  the  realm  of  things. 

§  42.  A  source  of  confusion  in  words  and  names  is  foimd  in 
a  pedantry  which,  looking  too  closely  upon  forms,  fails  to  take 
proper  notice  of  meaning  and  import.     Many  grammarians  think 
that  because  a  word  is,  for  instance,  ordinarily  an  adverb,  it  is 
inherently  and  peculiarly  an  adverb  and  never  can  be  anything 
else.     Thus  when  the  proposition  is  before  them,  The  then  ruler 
of  England  was  a  worthy  maUj   members  of    this  class  of 
reasoners  are  forced  to  tell  us  that  then  is  an  adverb  used  as 
an  adjective.     But  when  we  consider  again  what  adjectives  are — 
words  employed  to  mark  cross  divisions  of  namable  things,  and 
to  limit  or  qualify  substantive  words,  attributing  something  to  the 
substantives ;  that  all  words  having  this  office  came  to  be  called 
adjectives  because  there  was  need  of  a  mark  to  designate  this 
class,  and  that  the  name  is  subservient  to  the  class,  not  the  class 
to  the  name,  we  are  able  to  see  that  in  the  proposition  just  quoted, 
then  is  not  a  word  used  as  an  adjective  but  is  an  adjective.     The 
fsLict  is  not  that  the  names  of  the  different  parts  of  speech  were 
chosen  arbitrarily,  and  every  word  assigned  to  a  place  under  one  of 
those  divisions,  with  instructions  not  to  trespass  upon  any  other.   If 
such  were  the  case,  the  only  way  to  answer  the  question.  What  is 
an  adverb  ?  would  be  to  give  a  catalogue  of  adverbs.     The  names 
verb,  adjective^  adverb^  were  not  originated  to  include  droves  of 
words  as  pens  inclose  droves  of  cattle,  but  to  denote  classes  of 
words,  each  word  in  which  is  characterised  by  certain  peculiarities 
which  the  class-name  connotes ;  and  any  individual  word  mani- 
festing those  peculiarities  belongs  properly  to  the  class  which  is 
distinguished  by  the  same  peculiarities.     I  would  not  here  be 
understood  as  maintaining  that  the  phrase  we  are  considering  is 
the  best  for  expressing  the  idea ;  all  I  wish  to  note  is  that  words 
which  usually  belong  to  one  division,  sometimes  in  being  em- 
ployed in  the  use  of  another  division,  belong  to  that  other  class 
as  appropriately  and  completely  as  if  they  were  always  associated 
with  it.     Then  is  sometimes  an  adverb  and  sometimes  an  adjective 
— not  an  adverb  used  as  an  adjective.     Such  a  use  of  words  is  not 
very  common  in  English,  but  is  frequent  in  the  Greek,  as  with 
vvv  and  irdXai  (o/  vvp  avdpcDfroty  the  now  men,  that  is,  men  of 
the  present  time ;  ol  iroKai  av0p<o7rot,  the  men  of  former  times). 
In  similar  fashion  words  ordinarily  substantive  are  sometimes 
adjective,  as  A  ma/a  child  is  bom : — man  here  is  an  adjective. 
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(Jften  two  words  thus  related  are  connected  by  a  liyplieD,a8  bidt-dog ; 
and  in  some  cases  they  finally  become  united  in  one,  as  god/atlusr. 
This  same  peculiarity  is  observable  with  reference  to  other  parts 
of  speech,  as  where  the  same  word  is  sometimes  conjunctive  and 
sometimeg  adverbial  or  prepositional ;  or  sometimes  adverbial  and 
sometimes  prepositional;  as  d»s  in  the  Greek,  cwiitmin  the  Latin, 
and  without  in  English.  Grammarians  ordinarily  agree  with 
reference  to  the  minor  parts  of  speech  that  the  same  word  may 
belong  to  more  than  one  division  according  to  its  use :  o>9  is  called 
a  preposition,  an  adverb,  and  a  conjunction  in  good  Greek  gram- 
mars. Hadley  ranks  it  as  a  comparative  conjunction  and  defines 
comparative  conjunctions  as  '  properly  adverbs  of  manner.' '  And 
it  may  be  conjectured  that  no  intelligent  scholar  would  fail  to 
parse  without  in  the  phrases  without  him  and  the  people  ivithout, 
as  in  the  one  case  a  preposition  and  in  the  other  an  adverb.  But 
when  the  higher  parts  of  speech  are  considered,  it  seems  to  some 
like  taking  too  great  a  liberty  to  say  that  a  word  which  is  an  adverb 
or  a  noun  can  so  change  its  character  as  to  be  also  au  adjective. 
This  reluctance  may  come  from  an  unwillingness  to  break  long- 
continued  associations  or  fi'om  the  hazy  notion  already  alluded  to 
of  some  inherent  properties  in  words  by  virtue  of  which  they  are 
nouns  or  adverbs  and  cannot  be  anything  else.  In  any  case  the 
notion  is  a  delusion  and  an  error.  The  importance  of  noticing 
these  facts  here  lies  not  in  establishing  whether  a  word  is  an  ad- 
jective or  an  adverb,  for  that  would  be  a  matter  of  more  importance 
to  a  student  of  grammar;  but  in  securing  a  prophylactic  against 
the  habit  into  which  all  are  inclined  to  fall,  of  regai'ding  forms  of 
words  and  classifications  according  to  forms  as  giving  the  truest 
knowledge  of  words  and  as  miirking  unchangeable  boundaries  and 
limits  in  language.  The  natural  outcome  of  such  a  habit  is  to  make 
thought  subsidiary  to  language  and  cause  an  ignoring  of  the  truth 
that  language  is  a  growth  perpetually  modified  by  changing  needs 
to  promote  the  great  ends  of  thought-communication.  The  value 
of  names  for  classes  or  groups  of  words  is  found  in  their  aptitude 
for  expressing  common  properties,  but  when  the  classification  be- 
comes a  mere  enumeration  of  particular  words,  it  ceases  to  have  any 
significance  or  tobe  of  practical  importance.  But  besides  such  nega- 
tive results  there  are  ix>sitive  ones  still  more  harmful.  Minds  are 
actually  misled  and  a  hindrance  is  ioteriiosed  to  a  true  apprehension 
of  the  e&sential  nature  and  functions  of  language.  The  flexibility 
I  Hadloy'a  &r.  Sec.  878. 
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of  language  is  iinpaireii  and  its  ase  ia  made  more  formal  and 
pedantic.  Such  iDJurious  effects  iijwn  freedom  in  the  employment 
of  language  will  inevitably  be  extended  to  thought  and  damage 
both  science  and  art  by  circnrascribing  and  cramping  their  de- 
velopment. Language  should  have  definiteness  of  meaning  to 
be  sure  :  but  this  does  not  require  that  distinctions'  shall  be  drawn 
where  there  are  no  diatinetions. 

5  43.  A  moment  ago  it  was  aaid  that  grammarians  naually 
allow  with  respect  to  the  minor  parts  of  speech  that  the  sanie  word 
may  belong  to  more  than  one  division,  that  is  to  say  the  same 
word  may  have  more  than  one  application  in  marking  and  hence 
more  than  one  meaning.  As  we  proceed  into  the  higher  divisions 
of  language  we  discover  that  the  same  word  in  form  may  have 
totally  different  significations.  Now  where  these  significations  are 
clearly  distinguished  there  seems  to  be  little  advantage  in  calling 
the  words  that  express  them  the  same,  because  their  forms  happen 
to  correspond.  Considered  with  reference  to  their  meaning  they 
are  in  reality  different  words,  I  ara  not  now  speaking  of  the 
metaphorical  use  of  words,  though  perhaps  the  same  line  of  remark 
might  be  extended  in  that  direction  ;  but  of  the  radical  and  original 
differences  of  meanings  between  words  of  the  same  form.  If  we 
could  follow  up  the  history  of  words,  very  probably  we  should  find 
that  many  words  of  the  same  form  but  of  meaning  apparently  not 
allied  in  any  way  have  been  at  some  time  connected  in  meaning 
and  the  one  to  have  sprung  from  the  other;  aapor-Zer,  a  malt  liquor, 
is  supposed  to  have  been  so  called  from  the  fact  of  its  having  been 
characteristically  the  drink  of  porters  or  carriers:  but  in  many 
eases  we  are  not  able  to  trace  any  connection  at  all.  Scale,  a  thin 
shell  or  layer  (Ang.-Sax.  sceaht,  a  shell),  and  scale,  a  ladder  (Lat. 
scala),  seem  to  have  no  community  of  meaning ;  so  also  saw  ( A.-9. 
aagtt),  a  aajing  or  proverb,  and  mw  (A.-S,  saga),  an  instrument,  for 
cutting ;  p(H't  (Lat.  partus),  a  harbour,  and  port  (Oporto,  a  town 
in  Portugal),  a  wine ;  cai'd  (Lat.  carduus,  thistle),  an  instrument  for 
combing,  and  card  (Lat.  charta),  a  piece  of  pasteboard.  Sometimes 
while  the  sounds  of  the  words  are  the  same  they  are  distinguished 
by  differences  in  spelling ;  at  other  times  there  is  nothing  at  all  to 
distinguish  them.  It  is  seldom  the  case,  however,  that  any  ambi- 
guity arises  from  this  peculiarity  of  a  language  to  a  native  speaker  of 
the  same,  for  usually  the  connection  will  disclose  the  meaning,  but 
to  a  student  of  a  foreign  language  this  absence  of  discrimination 
in  the  form  is  often  very  troublesome,  while  in  the  monosyllabic 
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languages  (like  the  Cliinese)  it  is  a  very  great  evil  and  must  be  a 
constant  hindrance  even  to  native  users.  It  need  scarcely  be  said 
that  the  difficulty  lies  not  in  too  great  an  economy  of  words  (for  a 
wise  economy  in  that  direction  is  a  blessing),  but  in  the  total  absence 
of  any  distinctive  mark  to  indicate  a  difference.  If  the  word  red 
were  at  the  same  time  the  mark  of  red  and  blue,  the  inconvenience 
would  be  quite  ann<)ying  ;  and  it  may  sometimes  be  found  a  source 
of  inconvenience  and  error  that  ckase  is  at  once  the  mark  for  a 
pursuit,  a  frame  used  by  printers,  and  a  rude  groove.  There  might 
have  been  occasions  when  the  Latin  hearer  would  have  been  per- 
plexed and  perhaps  mistaken  from  the  use  by  a  speaker  of  deligo, 
which  means  both  /  bind  and  7  select ;  as  also  tie  Greek  from 
the  use  of  irXijfi.t,  which  may  signify  /  Jill  and  /  bring  near. 
Many  such  examples  occur  in  all  languages. 

Ambiguities  and  confusions  arising  from  the  forms  of  words 
need  not  engross  our  attention  further  than  to  enable  us  to  note 
them.  These  defects  of  language  are  practical  inconveniences, 
which  do  not  ordinarily  tend  to  occasion  or  perpetuate  errors  in 
pbilosophj.  But  all  defects  in  language  are  not  equally  harmless 
in  that  regarrl ;  and  if  the  structure  of  language  lias  itself  some- 
times been  the  cause  of  false  philosophies,  an  iguor,iut  and  cure- 
lefls  use  of  it  has  been  the  cause  of  many  more.  To  some  of 
these  grave  defects  let  us  now  address  ourselves. 

§  44.  Only  a  small  jwrtion  of  namable  things'  have  distinctive 
names.  As  analysis  progresses  objects  are  decomposed  and  we 
see  that  what  we  before  supposed  to  be  simple  is  in  reahty  com- 
plex and  compound.  But  the  use  of  names  to  designate  complex 
wholes  has  become  estabhshed,  and  the  associations  connected 
with  them  are  so  strong  that  people  can  scarcely  fail  of  receiving 
from  the  names  more  or  less  confused  impressions,  So  long  as 
words  which  have  been  conveying  errors  remain  in  use,  they  will 
continue  to  oceasion  error.  Often  it  is  not  possible,  frequently 
it  Is  not  desirable  to  eradicate  the  words  from  language.  The 
only  way  then  in  which  these  false  or  confused  ideas  can  be  corrected 
is  by  a  frequent  and  thorough  exposnre  of  the  confusion  lurking 
in  the  word  or  name,  to  the  end  that  its  use  may  at  least  be  an 
intelligent  one.  Confusion  from  the  paucity  of  names  arises  in 
connection  with  the  simplest  sensations.  Smell,  hearing,  touch, 
tast«,  and  sight.,  all  furnish  illustrations,  If  I  say  The  rose  has  an 
agreeable  smell,  the  hearer  does  not  know  whether  I  mean  to  con- 
vey  the  idea  that  my  sensation  is  of  an  agreeable  smell  or  that  an 
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agreeable  Btnell  as  a  quality  resides  in  the  object  rose.  The  word 
amiell  may  be  the  name  of  a  aensation  or  oF  a  quality  of  the  ob- 
ject. The  word  aottwl  may  mean  either  what  I  hear,  that  is  the 
sensation  of  hearing,  or  that  which  produces  the  hearing— it  b  ante- 
cedent or  cause  residing  in  the  object.  In  the  proposition,  /  hear  a 
soiMid,  it  ia  indefinite  whether  in  using  the  word  sound  lam  speak- 
ing of  what  ia  emitted  by  the  object  as  belonging  to  the  object,  or 
as  referring  to  the  sensation  in  my  ear.  In  the  case  of  sight,  the 
same  ambiguity  exists.  I  see  a  beautiful  sight — here  the  term 
eight  refers  to  what  is  seen.  The  sight  of  it  affects  me — here  refer- 
ence is  had  to  my  experience  of  sight,  my  sensation  of  it ;  while 
in  My  sight  is  dim,  the  meaning  is  that  my  capacity  for  seeing  is 
impaired.  In  all  these  examples  there  is  an  ambiguity  in  the  words 
of  which  we  have  been  speaking.  Smell,  scnind,  and  sight,  are 
equally  names  for  qualities  of  the  object  or  of  the  object  itself, 
and  our  sensations.  It  may  be  said  that  all  we  know  is  the 
sensation,  and  that  hence  all  we  name  is  the  sensation.  But  this 
18  not  strictly  correct.  We  distinguish  between  the  affection 
of  our  sensibihty  and  something  which  we  believe  has  objec- 
tive reality  and  to  which  we  ascribe  our  sensations  as  effects 
to  a  cause.  This  objective  reality  thus  believed  in  together  with 
its  attributes  ia  marked  by  a  name,  and  from  this  we  distinguisli 
the  sensations  received  by  us  and  name  them:  but,  as  we  have 
seen,  vexy  often  the  names  for  the  sensations  and  the  objects 
are  the  same,  and  this  works  confusion  of  thought.  For,  in 
nsing  a  word  we  do  not  sufficiently  consider  whether  we  mean 
the  object  or  the  sensation,  and  we  reason  upon  either  or  both 
with  freedom,  although  our  reasoning  legitimately  has  reference 
only  to  one.  We  cheat  ourselves  with  the  belief  that  our  logic  is 
trustworthy  when  we  are  in  reality  permitting  a  non-distribution 
of  the  word  which  is  a  chief  term  in  our  syllogisms. 

It  is  also  worthy  of  notice  that  not  only  does  the  same  word 
Bland  as  a  mark  for  both  the  object  and  the  sensation,  but  also 
for  the  idea  which  can  be  reproduced  when  the  object  and  sensa- 
tion are  absent.  Thus  house  is  the  name  of  an  object,  a  cluster 
of  sensations  and  an  idea  or  mental  reproduction  of  the  external. 
John  Stuart  Mill  seems  to  think  that  when  we  mean  to  designate 
an  idea  of  a  house,  we  say, '  idea  of  a  house,'  which  latter  is 
properly  the  name  of  the  idea,  while  hovae  is  left  as  the  name  of 
the  object  and  sensations.  And  yet  we  do,  I  think,  aclually  make 
use  of  the  word  house  as  a  name  of  our  idea  of  a  house.     Suppose 


we  wish  to  reproduce  our  idea  of  a  house  in  discourse  when  there 
is  occasion  for  the  name  without  necessity  of  nice  discrimination  ; 
I  conceive  we  use  the  word  alone  as  a  name  for  the  idea.  In  the 
proposition,  A  building  which  is  iTihabited  by  men  as  a  dwelling- 
place  is  a  house,  house  is  ohvioiisly  the  name  of  an  idea  and  an 
idea  of  a  house.  We  should  hardly  eay,  A  building  which  is  in- 
habited btf  men  as  a  dweUing-^)lace  ie  my  i-dea  of  a  house.  A 
person  studious  of  accuracy  would  probably  discriminate  by  some 
circumlocution  between  the  name  of  an  object  and  the  niime  of 
an  idea,  but  it  seems  to  be  indisputably  the  fact  that  a  large 
majority  of  people  do  not  diHtinguish.  Hence  arises  a  real  am- 
biguity of  language. 

5  45.  Perhaps  the  grandest  source  of  confusion  of  thought  is 
the  variation  of  connotation  in  words.  It  will  be  recollected  that 
the  great  body  of  connotative  names  is  made  up  of  general  con- 
crete names.  Thus  the  word  house,  of  which  we  have  just  been 
speaking,  denotes  a  given  object  or  class  of  objects  and  connotes 
all  the  attributes  of  the  class.  It  may  imply  to  dlEFerent  persons 
some  or  all  of  the  attributes  of  form,  material  of  composition, 
manner  of  structure,  size,  doors  and  windows,  floors,  chimneys, 
blinds,  furnishing  shelter,  put  to  use  for  storage  or  habitation— in 
fine  everything  or  anything  that  goes  to  make  uji  the  idea  of  a 
house,  all  these  implications  being  grouped  around  and  associated 
with  the  word  which  denotes  the  class  of  objects.  It  is  evident 
that  these  implications  or  associated  ideas  will  vary  according  to 
llie  experience  of  the  person  entertaining  the  idea.  If  a  man 
baa  lived  in  a  New  England  village,  iwrhaps  with  the  name  house 
will  be  associated  inevitably  the  idea  of  green  blinds ;  if  he  be 
an  inhabitant  of  Philadelphia,  possibly  the  idea  of  white  shutters. 
Thus  in  the  one  case,  the  use  of  the  word  hoiiee  will  raise  the  idea 
of  a  building  with  green  blinds,  while  the  speaker  may  have  the 
idea  of  a  building  with  white  shutters.  Now,  when  we  speak  of 
a  word's  connotation  we  mean  its  proper  connotation,  that  is  the 
counotatiou  which  it  ought  to  have,  not  all  the  connotations  it 
does  have  among  men  of  different  degrees  of  information  and 
education.  No  one's  personal  implications  or  associaticms  determine 
the  meaning  of  a  word  or  name,  but  the  connotations  which  the 
highest  general  knowledge  and  the  best  general  usage  have 
attached  to  it.  Though  to  a  particular  person  hovse  may  connote 
green  blinds,  this  is  no  part  of  the  proper  connotation  of  house, ' 
nor,  indeed,  is  Uinda  at  all,  for  many  houses  have  no  blinds  and 
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a  house  is  a  house  still  whether  it  have  blinds  or  not.  Since, 
however,  incomplete,  unnecessary,  and  even  erroneous  connotations 
are  all  the  time  attaching  themselves  to  words,  the  true  con- 
notation being  undefined  and  indeterminate,  all  sorts  of  errors  are 
constantly  creeping  into  discourse.  In  consequence  of  this  fact 
to  declare  and  fix  the  proper  connotation  of  words  becomes  a 
matter  of  no  inconsiderable  importance  to  philosophy  and  through 
philosophy  to  practical  affairs.  Where  then,  it  will  be  asked,  is 
the  true  connotation  of  a  word  ? 

§  46.  The  schoolmen  of  the  middle  ages  made  use  of  a  term 
which  was  supposed  to  be  of  assistance  in  determining  the  nature 
of  things.  This  word  was  essence.  That  was  said  to  be  of  the 
essence  of  a  thing  without  which  a  thing  could  not  be  or  be  con- 
ceived to  exist.  Three  straight  lines  joining  each  other  at  both 
extremities  of  each  are  the  essence  of  a  triangle.  If  one  be 
removed  what  remains  is  no  longer  a  triangle.  Though  the 
schoolmen  waged  controversies  innumerable  over  this  word  and 
did  not  apprehend  its  true  significance,  a  consideration  of  that 
significance  here  will  supply  us  with  a  very  desirable  word  to  ex- 
press completeness  and  propriety  of  connotation.  The  true  con- 
notation of  a  name  is  all  that  without  which  the  name  would  not 
be  appropriate  as  a  mark  of  the  thing  named.  The  word  animal^ 
for  example,  connotes  self-activity.  WTien  we  say  that  we  could 
not  conceive  of  an  animal  without  self-activity,  all  we  mean  is  that 
our  idea  of  animal  involves  self-activity,  and  if  we  found  some- 
thing without  self-activity  we  should  not  term  it  animal.  Thus 
we  say  self-activity  is  essential  to  an  animal.  Understanding 
thus  the  meaning  of  essence  and  essential^  we  may  appropriately 
and  usefully  regard  the  true  connotation  of  a  name  as  the  sum  of 
the  essential  attributes  of  the  thing  named.  The  process  of 
declaring  this  connotation  is  definition,  a  complete  definition 
being  a  declaration  of  the  entire  essential  connotation  of  a  word 
or  name. 

§  47.  It  will  at  once  be  conceded  that,  take  what  care  we  may 
to  define  words  and  determine  what  connotations  are  essential, 
there  will  nevertheless  always  exist  difiiculties  of  the  same,  or 
similar  character  to  those  already  noticed.  It  is  not  practicable 
to  determine  accurately  and  completely  what  attributes  are  essen- 
tial to  a  namable  thing  and  what  are  not.  Essential  attributes 
themselves  are  all  the  time  varying  as  circumstances  change 
and  knowledge  progresses :  differences  of  opinion,  differences  of 
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statement,  and  differences  of  feet  which  cannot  be  harmonised 
are  thus  constantly  arising.  I  say  cannot  be  harmonised  because 
circum stances  cannot  be  made  the  same.  One  mind  declares 
something  as  essential,  while  another  regards  the  same  thing  as 
non-essential.  The  truth  is  that  it  is  both :  essential,  accord- 
ing to  the  knowledge  and  circumstances  of  the  one ;  non-essential 
as  regards  the  exi>erience  of  the  other.  To  the  untutored  mind 
the  name  wolf  connotes  merely  certain  attributes  of  external 
appearance  which  to  him  are  essential  ;  while  to  the  educated 
naturalist  these  attributes  may  not  be  at  all  essential.  The 
latter  has  for  his  connotations  peculiarities  of  structure  or  habits, 
and  these  are  to  him  the  essential  connotations.  Ordinarily 
the  name  crow  connotes  blackness,  but  the  moment  a  person 
saw  a  white  crow,  the  attribute  of  blackness  would  cease  to 
be  regarded  an  essential  connotation.  The  cluwn  connotes  hard- 
ness as  an  essential  attribute  of  matter  and  never  thinks  of 
the  air  about  him  as  matter.  The  famous  king  of  Bantam  who 
had  never  seen  ice  connoted  fluidify  as  an  essential  attribute  of 
that  combination  of  elements  which  we  call  water.  A  person 
wlio  had  never  seen  a  gun  discharged  or  heard  of  its  use  would 
not  connote  with  that  name  the  attribute  of  shooting  power.  To 
a  person  who  knows  nothing  about  oxygen  the  name  does  not 
connote  magnetism ;  to  the  scientific  mind  it  does.  To  an  un- 
burned  child  fire  may  not  connote  burning.  From  this  line  of 
observation  it  will  be  noted  how  the  essential  connotation  of 
names  varies  according  to  the  degree  of  intelligence  and  the 
circumstances  of  the  user ;  furthermore  it  may  be  seen  how  the 
essential  connotation  of  words  is  all  the  time  changing,  even  with 
the  learned,  keeping  pace  with  the  progress  of  discovery.  Before 
scientific  investigation  had  revealed  the  fact,  of  its  composition 
blood  did  not  connote  white  corpuscles  and  red  corpuscles  as 
essential.  Until  Newton,  matter  did  not  essentially  connote 
attraction  directly  as  the  mass  and  inversely  as  the  square  of  the 
distance.  So  with  words  of  higher  generality.  There  are  so 
many  meanings  and  uses  of  the  word  law  that  it  is  extremely 
difficult  to  determine  what  is  its  essential  connotation  :  probably 
the  connotation  cannot  be  determined  accurately.  The  word  is 
Tised  to  designate  an  immense  variety  of  commands,  statutes, 
injunctions,  and  rules  laid  down  by  some  recognised  authority ; 
very  frequently  it  is  applied  to  various  statements  of  general  facts, 
as  a  law  of  tlie  mind.     The  word  reason  is  another  illustration. 
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BeasoD  connotes  the  power  of  speecli ;  but  the  man  who  claims 
that  brutes  have  reason  does  not  reckon  the  power  of  speech  as 
an  essential  connotation  of  the  word.  God  connotes  esaentially 
omnipotence,  but  not  to  the  people  who  believe  in  a  pantheon  of 
limited  deities.  Consciouanesa — who  in  view  of  the  long  series 
of  metaphysical  disputes  over  that  word  will  venture,  without 
prpparing  himself  for  a  full  discussion  of  the  subject,  to  afBnn 
what  are  its  essential  connotations  ?  These  illustrations  show 
clearly  enough  how  from  this  circumstance  of  variation  in  con- 
notation, there  must  be  a  perpetual  failure  of  language  to  effect 
the  end  of  perfect  communication,  and  how  there  must  arise  in 
the  use  of  language  frequent  misunderstandings  leading  to  many 
logomachies. 

S  48,  Definition  has  been  always  considered  a  process  for  ex- 
plaining and  determining  the  meaning  of  words,  but  men  have  been 
ever  prone  to  content  themselves  with  a  superficial  definition ; 
flattering  themselves  that  they  have  gotten  all  the  meanings  of  a 
word  when  in  truth  they  have  only  a  part  of  the  meaning:  and 
adhering  obstinately  to  their  own  chosen  definitions  they  often  blind 
themaelvea  to  greater  truths  lying  beyond  the  scope  of  their  nar- 
rowed vision.  As  has  been  observed,  a  complete  definition  is  the  sum 
of  the  essential  connotations  of  a  word.  A  partial  or  incomplete 
definition  may  be  a  statement  of  one  or  more  (but  not  all)  of  the 
essential  connotations  of  a  word ;  or  a  statement  of  accidental  pro- 
perties, that  is  a  deacription.  Sometimes,  definition  is  attempted 
by  predicating  another  connotative  word,  which  is  similar  in  its 
connotations,  thus  as  it  were  finding  the  value  of  x  in  terms  of  y. 
Of  the  first  chws  of  incomplete  definitions  which  so  far  as  they  go 
are  real  definitions,  we  may  instance  :  A  horse  ia  a  quadnvped ; 
Man  is  a  rational  animal ;  Ood  is  a  being  who  is  omnipotent. 
Of  the  second  class,  properly  not  definitions  at  aJl  but  only  de- 
scriptions, we  may  notice:  Man  ia  a  c7-eature  which  wears  clolkea, 
Homo  eat  blpea  implumis;  Wisdom  is  a  precioua  possession.  Of 
the  last  class  the  following  are  examples :  Virtue  is  compile  vian- 
hood ;  Freedom  ia  liberty ;  Prudence  is  foresight.  This  class  is  not 
distinct  from  the  other  two,  but  may  include  propositions  which 
can  be  ranked  under  either  one  or  the  other  of  the  two  preceding. 
Many  of  these  pseudo-definitions  are  mere  identical  propositions. 

§  49.  The  desire  to  make  definitions  complete  is  by  no  means 
a  general  one  on  the  part  of  the  users  of  language.  As  language 
is  only  a  method  of  marking  things,  any  word  which  for  the  moment 
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will  serve  to  designate  the  thing  under  consideration,  ao  as  to 
separate  it  with  a  greater  or  leas  degree  of  distinctneas  from 
other  objects,  will  be  readily  adopted  in  very  many  cases.  Hence 
the  definitions  most  generally  received  are  those  which  indicate 
some  one  prominent  quality  of  the  object.  Names  themselveB 
suggest  the  definition  most  generally  thought  of.  Thus  he  who 
gave  the  name  oxygen  had  prominently  in  mind  as  its  definition 
'  sour  stuff.'  Webster  gives  as  the  first  definition  of  a  hieroglyph, 
*a  sacred  character' (i.e.  lUtera).  The  spelling-books  in  use  in 
schools  are  full  of  such  definitions: — '  Wlieel,  a  circular  body;' 
'  Wart,  a  hard  escrescenoe ; '  '  tail,  the  last  end  ; '  '  tents,  movable 
lodgings;'  'viol,  a  musical  instrument;'  'mines,  subterraneous 
works ; ' '  oar,  a  pole  with  a  broad  blade  ; '  ^pail,  a  wooden  vessel ; ' 
'  lynx,  an  animal  remarkable  for  sharp  sight ; '  '  maid,  an  unmarried 
woman;' '  (/wtino,  an  excellent  manm-e.''  Definitions  like  these  will 
pass  current  in  ordinary  usage,  but  the  effect  is  to  impress  people 
with  partial  and  incomplete  ideas  of  the  things  which  the  definitions 
seek  to  explain.  There  are  a  great  many  circular  bodies  that  are 
not  wheels;  a  great  many  hard  excrescences  that  are  not  warts; 
many  subterraneous  works  that  are  not  mines ;  many  last  ends  that 
are  not  tails.  It  is  true  that  a  lynx  is  remarkable  for  sharp  sight, 
but  such  a  definition  as  the  above  tells  us  nothing  else  about  the 
animal,  and  so  far  as  the  definition  indicates  a  lynx  might  be  a  bird 
or  an  insect.  A  viol  is  a  musical  instniment,  but  to  define  it  as 
such  in  no  wise  distinguishes  the  instrument  from  a  church  organ 
or  a  Jew's-harp.  Maid  is  synonymous  with  virgin,  and  the  state  of 
virginity  has  no  necessary  connection  with  or  opposition  to  a  state 
of  marriage.  So  with  all  definitions  of  this  character.  Unless 
pains  be  taken  to  look  carefully  and  comprehensively  at  the  terms 
used  a  narrowness  will  be  fostered  inevitably  working  mischief. 

§  50.  Probably  enough  has  been  said  to  illustrate  the  ambi- 
guities and  perplexities  arising  from  the  connotations  of  names  and 
words.  It  is  not  possible  to  avoid  these  difficulties.  If  we  could 
determine  accurately  what  things  are  absolutely  distinct  and  sepa- 
rate and  should  give  a  sejiarate  name  to  every  namable  thing  and 
dispense  altogether  with  class  names,  we  might  of  course  escape  the 
iirabiguitiefl  that  arise  from  the  connotations  of  general  names; 
bnt  if  this  result  were  possible,  the  disadvantages  of  a  language 
thus  made  up  would  more  than  outweigh  the  disadvantages  arising 

'  Thcso  defioitioDs  are  laken  from  Smith's  Etymotugij  eftho  EnglUh  Laugiing/; 
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from  connotation.  What  we  can  do  to  obviate  the  tatter  js  simijly 
to  make  ourselves  acquainted  as  far  as  possible  with  the  true  and 
complete  connotation  of  u  word,  as  determined  by  the  highest 
knowledge  and  the  best  usage  we  can  6nd.  Then  we  can  employ 
language  for  simple  statement  or  complex  reusoning  with  less  fear 
of  deceptions  and  entanglements.  But  considering  the  fact  that 
witli  the  most  scrupulous  care  and  the  most  unwearied  patience  we 
can  hope  only  to  obtain  a  relative  accuracy,  it  becomes  us  to  be 
quite  modest  in  our  assumptions  of  correctness  and  certainty  for 
the  results  we  reach.' 

§  51,  We  now  come  to  an  ambiguity  which  haa  been  the 
source  of  much  confusion  of  thought,  and  which  deser\-e8  to  be 
always  noticed  in  any  treatise  on  the  defects  of  language.  We 
have  Been  that  in  many  cases  predication  is  affected  by  means  of 
an  attributive  word  and  a  copula.  This  copula  in  English  and  in 
most  other  languages  with  which  we  have  anything  to  do  is,  in  ita 
various  forms,  the  substantive  verb  to  be:  John  is  good;  The 
eprmg  will  coTtie ;  ffe  was  an  old  vuin,  etc.  From  the  fact  that 
the  use  of  this  and  the  kindred  verbs  as  a  copula  has  been  so 
extensive,  many  have  come  to  suppose  that  predication  in  itself 
is  inseparable  from  an  assertion  of  existence,  and  thus  that  the 
idea  of  existence  or  objective  reality  is  interwoven  with  language, 
and  bound  in  with  it  indisaolubly,  the  supjiosition  leading  to  an 
assumed  argument  for  the  existence  of  innate  and  necessary  ideas. 
John  is  good;  tbat  is,  reason  these  philosophers,  John  exists 
and  John  as  existing  La  good ;  so  niatter  is  extended,  impene- 
trable, etc.,  tbat  is,  matter  exists  and  as  existing  is  impene- 
trable, extended,  etc.  In  like  manner  from  exprewsions  like  God 
is  good,  theologians  have  reasoned  that  we  have  an  argument  for 
the  existence  of  God,  since  in  attributing  anything  to  Him  we 
invariably  predicate  His  existence,  language  bearing  witness  to  His 
being.  The  error  is  simply  tliat  confusion  is  made  of  the  two 
offices  of  the  substantive  verb  and  account  is  not  taken  of  the 
fact  that  when  used  as  a  copula  it  is  solely  a  copula  and  nothing 
more.  If  some  other  verb  or  word  had  been  taken  as  the  copula, 
no  such  confusion  would  have  arisen.  In  considering  the  verb 
when  used  as  a  copula,  we  must  eliminate  from  our  attention 
any  proper  signification  which  it  may  itself  have  independently  of 
ita  copulative  usage.     To  the  exposure  of  this  ambiguity  in  the 
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copula  we  are  liu-gely  indebted  to  the  two  Mills,  James  Mill  having 
quite  minutely  illustratwi  it.  Dr.  Andrew  Findlater  has  ably 
reinforced  the  argument  by  showing  that  there  is  no  necessary 
connection  between  predication  and  the  substantive  verb,  from  the 
fact  that  in  the  Philippine  dialects  there  is  absolutely  no  substan- 
tive verb  at  all,  predication  being  effected  chiefly  by  pronominal 
aiRxes,  and  the  indications  are  that  all  languages  began  with- 
out the  substantive  verb.  Professor  \\'hitney  illustrates  the 
same  fact,  making  the  assertion  that  in  the  Semitic  languages 
the  equivalent  of  the  verb  to  be  is  generally  wanting,  the  uses 
indicating  predication  by  the  form  or  |)osition  of  words.  Where 
in  English  we  say  The  nian  is  good,  they  say  The  man  good  or 
The  man  he  good. 

There  is  no  one  system  of  jjhilosophy,  so  far  as  I  know,  which 
tan  be  selected  as  affording  the  most  prominent  examples  of 
fundamental  corruption  wrought  by  a  failure  to  take  note  of  the 
ambiguity  of  the  copula.  But  the  ancient  methods  an  1  some  of 
the  modem  have  suffered  more  or  less  extensively  from  this 
cause,  speculations  being  often  confused  where  a  resolution  of  the 
ambiguity  in  the  copula  would  have  cleared  them  up.  In  some 
cases  positive  errors  have  been  made  upon  this  very  subject.  It 
may  well  be  suspected  that  Plato  and  the  Sophists  would  never 
have  found  occasion  to  dispute  so  much  over  problems  concern- 
ing the  existence  of  entities  corresjxinding  to  class  names,  had 
they  understood  the  meaning  of  the  copula.  The  logoraachies  of 
the  schoolmen  were  fostered  and  i>erpetuated  oftentimes  by  the 
^ame  ignorance.  In  all  periods  it  may  be  presumed  that  even 
when  by  able  or  mature  thinkers  a  discernment  is  made  between 
the  two  offices  of  the  verb  to  be,  the  little  prominence  given  to 
the  distinction  in  philosophical  treatises  has  had  the  effect  to 
mislead  many  younger  or  less  practised.  Men  get  into  their  heads 
an  indistinct  notion  that  as  when  predication  is  made  existence 
is  asserted,  existence  is  necessarily  to  be  attributed  to  and  always 
belongs  to  the  subject.  For  those  who  are  in  thig  predicament, 
no  better  prescription  can  be  given  than  to  consider  attentively 
the  proposition  so  many  times  cited  for  this  very  purpose — A 
centaur  is  a  Jict'wn  of  the  poeta :  the  prime  object  of  the  pro- 
position being  to  declare  that  no  sach  being  as  a  centaur  has 
existence.' 

'  3h».  Mill's  enpu-tiliiiu  oT  l\w  nmhigaity  of  tlie  cufiula  it.  laosl  adinimble.    Cf> 
AHoigtU,  &0-,  Chit)j.  IV.  Sec.  4, 
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§  52.  Closely  associated  with  this  source  of  error  is  another, 
to  which  a  slight  allusion  has  just  been  made,  and  which  deserves 
to  be  noticed  in  the  same  connection.  Some  of  the  ancient 
philosophers  maintained  very  strenuously  the  existence  of  entities 
of  which  class  names  are  the  marks.  The  name  dogy  for  example, 
is  a  general  name;  Carlo^  Fidoy  Tray^  are  individual  names. 
These  philosophers  would  say  that  there  exists  objectively  a  class 
or  genus  dog^  of  which  CarlOy  etc.  are  individuals,  and  that  Carlo 
is  a  dog  by  reason  of  his  partaking  of  the  essence  of  a  dog.  So, 
passing  from  concrete  to  abstract  names,  they  maintained  that 
prwdencey  wisdoray  goodnesSy  are  entities,  and  that  a  man  is  pru- 
dent, wise,  good,  so  fistr  as  he  partakes  of  the  essence  of  prudence, 
wisdom,  goodness.  In  fine  they  ascribed  objective  reality  and  a 
separate  objective  existence  to  these  ideas.  So  far  indeed  did 
Plato  go,  as  to  characterise  such  ideas  as  alone  having  true  exist- 
ence, and  to  regard  things  as  being  copies  of  them — a  very 
curious  inversion  of  truth.  Plato's  doctrine  of  ideas  involved 
much  more  than  the  ascribing  objective  reality  to  class  names. 
He  also  constructed  a  philosophy  of  the  mind,  a  theology  and  a 
system  of  ethics  with  the  same  doctrine  as  a  basis;  not  taking 
pains  to  distinguish  between  his  innate  ideas  used  as  subjective 
regulative  principles,  and  the  same  used  as  objective  existences ; 
he  called  both  by  the  same  name.  Hence  to  the  error  of  failing 
to  perceive  that  his  objective  existences  corresponding  to  class 
names  were  figments,  he  added  the  further  blunder  of  mixing  them 
up  with  the  powers  of  the  mind  itself.  The  first  of  these  mis- 
takes is  all  we  need  to  notice  here.  To  the  fact  that  he  made  it 
we  can  ascribe  a  large  portion  of  the  haziness  of  Plato's  specula- 
tions. He  seems  to  have  been  engaged  in  a  perpetual  struggle  to 
find  a  habitat  for  his  universal  ideal  entities,  and  to  connect  them 
with  real  things.  Naturally  enough  he  could  not  find  one.  Where 
does  prudence  in  itself  dwell,  and  how  is  it  possible  to  conceive 
of  it  as  having  separate  existence  apart  from  somebody  who  is 
prudent  ? 

Plato's  idea  of  the  Good  well  illustrates  the  extremes  to  which 
he  proceeds.  In  the  *  Bepublic '  he  says  (VI.  506  *) :  'In  the  same 
manner  as  the  sun  is  the  cause  of  sight  and  the  cause  not  merely 
that  objects  are  visible  but  also  that  they  grow  and  are  produced, 
so  the  good  is  of  such  power  and  beauty  that  it  is  not  merely  the 

•  Jowett's  Translation.    This  is  only  a  sample.     Many  passages  from  Plato 
could  be  cited  of  equal  value  for  present  purposes. 
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cause  of  Kcieiice  to  the  soul,  but  is  also  the  cause  of  being  and 
reality  to  whatever  is  the  object  of  Bcienee ;  and  as  the  bud  is 
not  itself  sight  or  the  object  of  sight,  but  presides  over  both,  so 
the  good  is  not  science  and  truth,  but  is  superior  to  both,  they  not 
being  Good  itself,  but  of  a  goodly  nature.'  Now  were  we  to  inter- 
rogate the  sage  of  the  Academy  as  to  whether  he  means  it  is  a 
good  man  that  is  *  of  such  power  and  beauty,'  or  the  sum  of  all 
good  things  wheresoever  they  may  be,  or  even  a  good  God ;  we 
should  get  only  the  answer,  'Not  a  good  thing  nor  all  good  fhings, 
a  good  being  nor  all  good  beings,  but  The  Good  ! '  Ko  wonder  men 
have  puzzled  their  brains  for  so  many  centuries  to  find  out  what 
Plato  meant.  He  never  knew  hiOiself,  but  groped  about  inefiFec- 
tually  seeking  to  bind  his  doctrines  together  into  a  philosophy,  but 
lamentably  fiuling;  expressing  opposite  views;  now  catching  a 
glimpse  of  the  exact  truth  and  now  losing  himself  in  a  cloud  of 
[xjetic  exhalations.  He  saw  clearly  the  intellectual  antinomies  but 
knew  not  what  to  make  of  them  nor  how  to  reconcile  them.  The 
cause  lay  in  the  state  of  then  existing  knowledge,  and  with  his 
mental  constitution  he  could  not  help  placing  himself  awry  on 
such  iK>ints  as  the  one  befoFE  us.  And  no  infinitesimal  portion 
of  the  difficulty  occurred  at  this  very  point.  He  was  not  able  to 
see  that  his  objective  essences  were  mere  wills-o'-the-wisp  and 
that  the  only  reality  to  be  considered  in  connection  with  them  is 
the  reality  that  they  are  but.  names  and  ideas  existing  in  the  mind. 
la  the  fii'st  instance  probably  for  the  purpose  of  economising  lan- 
guage and  then  for  the  purposes  of  predication  and  of  classifying 
objects,  men  have  invented  certain  general  concrete  names  which 
are  merely  marks  to  denote  a  group  of  objects ;  they  have  also 
invented  for  similar  purposes  abstract  names  which  are  names 
of  attributes.  And  the  general  cognitions  represent€d  by  them 
esist  when  the  objects  which  gave  rise  to  them  are  not  present, 
but  they  have  no  possible  significajice  except  in  relation  to  those 
objeuts, 

This  difficulty  has  more  or  less  pervaded  all  the  philosophy 
which  has  emanated  from  Plato,  down  to  the  present  day.  It 
is  very  largely  exemplified  in  German  philosophy.  The  terms 
'  Absolute,* '  Unconditioned,'  and  the  like  bear  witness.  Thinkers 
seek  to  demonstrate  the  valid  being  of  the  absolute,  forgetting 
that  '  the  absolute '  is  only  a  name  of  something  which  is  absolved 
(that  is  from  dependence  or  relation — independent).  While  il 
would  be  entirely  legitimate  to  inquire  whether  there  is  anything 
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or  any  being  '  unconditioned,'  or  whether  we  can  conceive  of  such, 
a  search  for  the  absolute  or  the  unconditioned  only  fills  our  mind 
with  a  vapour  which  befogs  and  blinds  us.  The  term, '  The  abao- 
late,'  may  be  serviceable  as  a  description  sometinies,  but  the 
meaning  of  the  term  should  be  clearly  understood  before  its  use 
te  attempted.  Class  names  are  not  the  names  of  objects  or  things 
having  objective  reality  outside  of  the  mind;  but  they  are  names 
derived  from  things  and  have  relevancy  only  to  the  objects  from 
which  they  are  derived. 

$  53.  The  fact  that  both  individual  and  class  names  have  to 
do  duty  for  a  great  number  of  things  in  denotation  as  well  as  con- 
notation, increascK  greatly  the  dangers  and  compHeations  arising 
from  Isnguage.  In  many  cases  of  the  use  of  a  word  having  two 
or  more  distinct  denotations  or  seta  of  connotations,  the  context 
or  the  accent  and  gesture  of  the  speaker  removes  all  ambiguity : 
but  very  frequently  no  help  can  be  obtained  from  these  sources, 
even  when  the  idea  of  the  uses  of  the  word  is  clear.  But  men 
universally  employ  words  when  they  have  no  clear  idea.  Tliey 
have  an  indistinct  notion  which  they  desire  to  express  and  catch 
at  a  word  which  they  fancy  will  answer  their  purpose.  The  word 
employed  may  in  its  denotation  even  convey  a  different  idea  from 
tfie  one  the  speaker  has  been  endeavouring  to  find  expression  for. 
This  is  a  fruitful  souj-ce  of  misunderstanding.  Prof.  Whitney  says 
of  our  own  language  :  '  The  English  of  no  two  individuals  among 
us  is  precisely  the  same  ;  it  is  not  the  same  in  form ;  it  is  not  the 
same  in  extent ;  it  is  not  the  same  in  meaning."  In  common 
conversation  difficulties  of  the  kind  we  are  considering  are  made  of 
less  account  by  the  fact  that  opportunity  exists  for  asking  questions 
and  drawing  out  explanations  and  qualifications.  In  literature, 
however,  readers  are  put  upon  their  own  resources,  and  errors  are 
frequently  made  which  are  fruitful  of  injurious  results.  Before  pass- 
ing to  an  entirely  different  subject,  I  will  cite  a  few  more  words 
illustrative  of  this  whole  matter  of  ambiguity  in  denotation  and 
connotation,  with  which  we  may  conclude  our  present  consideration 
of  the  topic.  Origin,  for  example,  may  mean  either  the  cause  of 
anything  being  produced  or  the  occasion  of  its  production;  the 
word  same  may  denote  identity  or  a  high  degree  of  similarity  ; 
aincerity  may  denote  reality  of  conviction,  that  a  man  actually 
believes  what  he  professes  to  beheve,  or  it  may  be  employed  to  ex- 
press unbiassed  conviction  j  sjjvntual'isin  may  denote  a  system  of 
philosophy,  as  opjioBed  to  materialism,  or  it  may  indicate  a  system 
VOL.  1.  « 
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of  belief  in  the  visitations  of  disembodied  ppiritB — in  the  former 
sense  being  often  a  term  of  respect  and  in  the  latter  of  reproach 
and  contumely;  a  ttifory  may  be  to  one  man  an  exposition  of 
things  observed,  while  to  another  it  is  an  assumption  or  hypothesis 
by  which  to  explain  things  observed.  These  are  common  instances, 
where  a  misleading  effect  is  very  frequent.  More  than  one 
system  of  '  spiritual '  philosophy  has  suffered  among  the  vulgar 
by  being  associated  with  table-tipping  and  communications  from 
so-called  spirits.  The  word  theory  has  been  so  perverted  that  in 
general  use  it  is  a  synonymfor  hypothesis.  The  inaccuracy  in  the 
use  of  the  word  aame  is  very  frequently  observable.  Evils  of  this 
description,  unfortunately,  cannot  be  wholly  eradicated.  High 
education  and  a  careful  training  in  the  precise  and  exact  use  of 
words,  together  with  a  critical  habitof  studying  the  words  of  others, 
will  do  all  that  can  be  done  to  remedy  the  difficulties. 

§  54.  In  discussing  the  subject  of  relative  and  non-relative 
names  (§  24  ff),  it  appeai'cd  that  a  relative  name  has  no  meaning 
except  with  reference  to  Ha  correlative.  Inattention  to  this  fact 
has  been  the  source  of  much  trouble  in  science  and  philosophy. 
The  bad  consequences  flowing  tlierefrom  have  been  mainly  result- 
ant from  the  attempts  of  men  to  build  philosophies  upon  some 
supposed  fact  or  facta  expressed  by  one  of  two  relative  names, 
ignoring  the  equal  importance  of  the  other  and  the  necessary  con- 
nection of  the  two.  Such  philosophers  have  failed  to  apprehend 
that  in  a  pair  of  relative  names  each  connotes  the  same  state  of 
facts  as  the  other.  While  this  has  been  the  chief  difficulty, 
it  has  sometimes  been  the  case  also  that  where  the  relation  of  a 
pair  of  names  has  been  recognised,  people  have  sought  to  find 
some  mystic  relationship  between  the  things  which  the  words 
mark.  Some  words  are  so  obviously  relative  that  we  can  scarcely 
avoid  referring  from  one  to  the  other.  ■  Broih«f  and  sister,  father 
and  child,  husband  and  wife,  are  pairs  of  words  which  are  so  in- 
dissolubly  relat  ed  that  the  idea  of  the  one  consciously  raises  the 
idea  of  the  ot  her.  But  not  in  all  cases  do  we  find  a  readiness  to 
allow  the  close  dependence  of  one  relative  word  upon  another,  and 
in  many  instances  it  is  not  appreciated  that  words  are  rehitive  words. 
The  terms  finite  and  infinite  furnish  a  ready  example,  as  do  also 
the  i>air  conditioned  and  wnconditioned.  Speculation  in  regard  to 
the  infinite  would  have  been  much  less  reckless  if  men  had  taken 
cognizance  of  the  fact  that  injinite  has  no  meaning  except  with 
7'eference  to  finite.    If  there  were  no  finite  there  would  be  to  us  no 
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jnfinita  ;  if  there  were  no  infinite  there  would  be  no  finite.  The 
word  finite  means  limited,  and  placing  a  limit  implies  an  unHmited 
from  which  the  limited  is  cut  off.  The  word  infinite  means  that. 
■which  is  not  limited,  the  greater  circiim scribing  the  less,  but  being 
greater  only  as  compared  with  the  less.  Perhaps  the  terms  Ego 
and  Non-Ego  furnish  as  remarkable  an  illustration  of  non-observ- 
ance of  the  correlation  of  words  as  any  that  can  be  produced  readily. 
£(]o  means  the  conscious  self  as  distinguished  from  all  that  is  not 
self.  Non-Ef/o  means  that  which  is  not  self  as  distinguished  from 
the  conscious  self.  Philosophers  on  the  one  hand  have  sought  to 
assign  an  independent  being  to  the  Non-Ego  on  grounds  which 
■Uiey  supposed  were  sufficient  to  exclude  an  Ego,  but  which  in  fact 
have  no  meaning  or  substantiahty  whatever  except  as  allowing 

equally  an  Ego,  8uch  reasons  have  always  iailed.  In  like  manner 
others  of  quite  opposite  tendencies  have  failed  who  denied  reality 
to  the  Non-Ego,  not  understanding  that  there  is  as  much  reason  for 
iconceding  reality  to  the  Non-Ego  as  to  the  Ego.  In  the  whole 
history  of  philosophy  it  appears  that  scholars,  with  a  one-eidednesa 
which  would  be  astonishing  were  it  not  exhibited  in  all  human 
affairs,  have  built  systems  now  upon  the  Ego,  now  upon  the  Non- 
■Ego ;  each  taking  little  account  of  the  other  as  throwing  any 
light  upon  the  problems  sought  to  be  elucidated.  We  should 
■not  onderstand,  however,  that  the  opposition  which  has  arisen 
between  subjective  and  objective  philosophy  has  grown  wholly  out 
«f  failure  to  understand  the  true  meaning  of  words.  Thinkers 
liave  considered  only  one  side  of  indissolubly  related  things  while 
those  of  another  party  have  considered  only  the  other  side  ;  out 
of  this  has  arisen  for  the  most  part  the  op[)ositions  of  philosophy ; 
■but,  had  the  philosophers  investigated  more  thoroughly  the  history, 
',  meaningandrelationsof  words,  undoubtedly  the  scope  of  their 
▼ision  would  have  been  broadened,  their  insight  into  things  would 
have  been  deepened,  and  many  of  their  errors  would  have  been 
avoided.  ^\'hite,  therefore,  it  would  not  be  true  to  assert  that  the 
jireconcilable  controversies  of  subjective  andobjective  philosophies 
have  arisen  and  been  maintained  wholly  because  of  incomplete 

r  erroneous  understandings  of  words,  yet  errors  arising  from  and 
defects  in  language  have  had  a  great  deal  to  do  both  with  originat- 
ing and  perpetuating  those  controversies;  for  tixey  must  needs 
[have  taken  place  through  the  medium  of  language. 

§  5S.  In  the  use  of  propositions  there  have  always  been   en- 

(OUDtered  certain  stumbUng-blocks  which  only  a  thorough  aoal'gs^a 


of  lauguage  has  succeeded  in  removing.  We  will  notice  those 
which  exemplify  some  common  blunders  and  confusions.  The 
first  is  an  attempt  to  remove  the  distinction  between  afBrmative 
and  negative  propositions  by  attaching  the  negative  word  to  the 
attribute  of  the  predicate,  and  considering  every  denial  as  the 
aiGrmation  of  a  negative  name :  for  example  the  house  is  large. 
The  house  is  not-large.  The  vice  of  this  method  of  looking  at 
negative  propositions  by  which  they  are  made  affirmative  of  a  nega- 
tive name  is  that  it  tends  to  confuse  two  things  essentially  diflfereut 
while  no  real  identification  of  affirmative  and  negative  propositions 
is  effected.  Those  who  make  the  attempt  in  this  way  gain  nothing 
whatever  for  their  point.  The  presence  and  the  absence  of  an  object 
are  two  radically  distinct  things.  Therefore  by  saying  that  nega- 
tion is  only  afErmation  of  a  negative  name  we  really  establish 
nothing,  for  a  negative  name  is  only  a  name  expressive  of  absence 
or  privation,  while  a  negative  proposition  ex^iresses  nothing  more 
nor  less.  The  house  is  large  and  The  hov-ae  is  not-large  express 
two  opposite  facta ;  the  facts  are  not  altered  at  all  by  putting  a 
hyphen  between  not  and  large.  But  when  that  mark  is  inserted, 
in  reality  or  in  effect,  the  impression  made  upon  a  careless  student 
is  that  somehow  affirmation  and  negation  we  the  same  thing. 
The  opposition  between  affirmative  and  negative  predication  is  indi- 
cated naturally  and  properly  by  a  division  of  propositions  conform- 
ing to  it.  There  is  no  scientific  or  practical  advantage  in  seeking 
to  obliterate  the  distinction  between  these  propositions,  but  all 
the  disadvantJige  of  confusion  from  the  employment  of  a  verbal 
subtlety.  The  negation  can  be  considered  better  as  attached  to 
the  copula  than  to  the  attributive  part  of  the  predicate, 

§  66.  We  have  already  met  with  an  ambiguity  in  propoBitions 
by  which  it  is  not  made  clearly  apparent  whether  the  subject  is 
taken  distributively,  or  not.  If  I  say,  Men  are  wise,  there  is 
nothing  in  the  form  of  the  proposition  or  the  words  used  to 
complete  it  to  indicate  whether  I  mean  all  men  are  wise  or  only 
soTue  men  are  wise.  We  can  infer  from  our  general  knowledge 
of  human  nature  that  it  is  meant  sovie  men  are  wise.  If  I  say, 
Men  are  mortal,  the  same  difficulty  presents  itself  and  our 
general  knowledge  called  in  aids  us  in  concluding  that  meii  is  here 
UBed  distributively.  If  now  I  say,  Men  are  selfish,  our  general 
knowledge  is  not  of  a  sufficiently  absolute  nature  to  enable  as  to 
interpret  the  meaning.  A  child  who  has  had  only  experience  of 
the  generosity  and  kindness  of  parents  and  friends  and  is  hiniBelf 
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unselfish  and  kind  would  not  naturally  aupjxise  that  a  speaker 
using  the  above  proposition  intended  to  affirm  that  ail  men  are 
selfish  but  only  sovie  men.  A  person  who  has  silent  his  life 
among  thieves  and  who  is  himself  thoroughly  aeifish  would  infer 
j»erhap8  that  the  apeaker  meaut  all  men.  The  ordinary  man  of 
the  world  who  is  brought  into  contact  with  a  variety  of  jieople  of 
different  grades  probably  would  say,  most  men  are  selfish,  was 
the  meaning.  Expressionsof  just  thischaracter  are  employed  very 
frequently ;  and  there  are  many  where  the  ambiguity  is  less 
■  resolved.  Often  statements  are  made  where  the  subject 
ibiguous,  which  are  accepted,  reasoned  upon,  and  the  con- 
018  believed  as  universal.  Proverbs  and  old  sayings  furnish 
abundant  examples.  But  even  apart  from  these,  assertions  of  facts 
are  often  taken  universally  when  at  best  they  are  true  only  of 
some,  and  men  regulate  pubhc  policy  or  essay  to  control  public 
morality  upon  them  as  if  they  were  true  universally.  This  how- 
ever is  oftener  the  result  of  interest,  or  prejudice  than  of  erroneous 
apprehension  of  truth ;  but  people  who  are  influenced  by  such 
ttoUves  are  very  willing  to  avail  themselves  of  mistakes  of  fact 
le  dicta  in  order  to  persuade  or  blind  those  who  otherwise 
oppose  and  thwart  their  designs.  These  latter  consequences 
however,  as  flowing  from  or  as  affected  in  any  degree  by  ambi- 
guity of  language,  do  not  concern  ua  here.  Our  present  purpose 
s  only  to  exhibit  this  as  a  hindrance  in  the  way  of  obtaining 
philosophical  truth  from  language.  And  in  this  respect  ambiguity 
has  given  rise  to  a  juggle  in  reasoning  of  a  very  serious  character ; 
by  which,  through  tjiking  a  term  as  undistributed  in  the  premisses 
and  distributively  in  the  conclusion,  a  false  result  is  obtained. 
Treatises  on  logic  exhibit  very  fully  this  error  of  'undistributed 
middle,'  and  the  common  reasoning  of  life  shows  abundant 
examples  of  its  perpetration.  Labour  is  lumourable ;  the  opera- 
tioTM  of  burglars  are  labour;  therefore  the  operations  of 
bv/rglars  are  honourable:  G-lfta  occasion  pleaawe;  this  white 
elephant  i»  a  gift ;  therefore  this  white  elephant  occasUina 
pleasure.  In  a  somewhat  similar  manner  the  word  all,  generally 
employed  to  indicate  universal  propositions,  in  a  collective  use 
sometimes  misleads:  All  the  angles  of  a  triangle  are  equal  to 
two  right  angles,  meaning  not  every  angle  or  each  angle,  but  all 
of  them  taken  together  ;  yet  it  is  possible  to  infer  from  this  state- 
ment that  A,  one  of  the  particular  angles  of  the  triangle,  is  itself 
equal  to  two  right  angles. 


§  57.  A  misnnderatanding  of  the  nature  of  propoaitions  merely 
verbal  has  wrought  disastrous  consequences  in  the  history  of 
philosophy.  As  has  been  already  stated,  esBential  or  verbal  pro- 
poBitiona  have  at  some  timea  even  been  regarded  as  furnishing  the 
main  if  not  the  only  subjects  wort  hy  of  philosophical  consideration. 
It  was  supposed  that  real  additions  could  be  made  to  our  stock  of 
positive  knowledge  by  reasoning  upon  these  propositions.  The 
habit  resulting  from  this  contributed  largely  to  induce  a  neglect 
of  all  experiments  and  indeed  of  all  observation  of  things.  The 
error  is  allied  to  that  of  the  Platonists  who  believed  in  the  exist- 
ence of  real  entities  corresponding  to  general  names.  Both  are 
part  and  parcel  of  a  method  of  thought  whieh  despises  analysis  of 
language  and  rests  content  with  a  superficial  observation  of  things. 
By  philosophers  of  such  a  character  as  is  here  implied  it  is  sup- 
posed thoughts  expressed  in  words  correspond  infallibly  to  things, 
and  that  by  logical  deductions  from  propositions  to  which  the 
mind  gives  assent,  the  whole  explanation  of  material  and  mental 
phenomena  can  be  completed.  This  error  has  largely  characterised 
what  has  been  termed  the  'subjective'  method  in  philosophy. 
The  Eleatics,  Plato,  to  some  extent  even  Arislotle,  and  notably 
the  schoolmen  give  evidence  of  the  corruption  wrought  by  an 
inability  to  uoderstand  the  true  relation  of  words  to  things.  The 
most  daring  and  imposing  attempt  to  build  upon  words  and  verbal 
propositions  is  found  in  the  philosophy  of  Hegel,  whose  system  is 
comparatively  valueless  from  that  very  cause.  Locke  in  a  measure 
cleared  up  the  confusion  which  bad  filled  speculation  growing  out 
of  errors  and  misunderstandings  like  those  we  are  discussing,  and 
the  work  has  been  very  thoroughly  completed  by  some  of  his 
successors.  An  essential  proposition  merely  unfolds  the  meaning 
already  contained  in  the  name  which  constitutes  its  subject.  It 
gives  no  proof  of  the  objective  eidstence  of  that  subject  and  when 
reasoned  from  adds  no  new  fact  to  our  knowledge. 

5  58.  In  completing  our  task  of  calling  attention  to  some 
sources  of  delusion  and  error  lying  in  and  more  or  less  inseparable 
fix)m  language,  we  must  advert,  generally  to  the  harm  resulting 
from  a  proneness  on  the  part  of  mankind  to  accept  figurative  lan- 
guage as  conveying  exact  truth.  Men  are  eager  for  illustration 
and  do  not  as  a  rule  love  the  bald  terminology  in  which  alone 
acienti&c  statements  can  sometimes  be  made.  This  is  a  fault  of 
education  which  vitiates  very  generally  the  philosophising  of  the 
migar  and  often  manifests  itself  in  high  places  as  well.      In 
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religious  imitters  more  than  anywhere  else  this  is  conspicuous. 
People  can  readily  be  found,  even  among  Ihoae  claiming  to  be 
theologians,  who  seek  to  direct  their  own  and  the  lives  of  other 
people  upon  interpretations  of  Bgurative  expressions  which,  if 
closely  analysed,  would  be  foimd  to  have  uo  meaning  at  all ;  or  if 
any  meaning  one  wliieh  if  applied  as  a  rule  of  conduct  ta  actual 
life  would  be  adverse  to  the  best  interests  of  the  one  following  it. 
How  many  are  the  absurd  practices  which  have  arisen  in  all  ages 
from  a  literal  interpretation  of  figurative  bibUcal  language.  It  ia 
not  long  since  that  a  band  of  college  Btudents  in  a  central  interior 
state  of  America  ceased  to  make  provision  for  their  daily  wants, 
relying  upon  the  Scripture  injunctions  to  take  no  thought  for  the 
morrow  and  the  promise  that  every  one  that  aaketh  shall  receive. 
Monks  and  ascetics  of  all  periods  have  found  justification  for 
starving,  mortifying  and  maiming  the  flesh  from  precepts  like 
these: — 'And  if  thy  hand  offend  thee,  cut  it  off:  it  ia  better  for 
thee  to  entfir  into  life  maimed  than  having  two  hands  to  go  into 
hell,  into  the  fire  that  never  shall  be  quenched,'  Perhaps  the 
most  curious  of  all  the  delusions  of  this  sort  are  those  beliefs  in 
regard  to  heaven  and  hell  which  have  sprung  from  bible  expres- 
sions of  a  similar  chardcter  to  the  one  last  ijuoted.  For  a  long 
wliile  the  church  insisted  on  a  literal  material  hell  of  fire  and 
brimstone ;  and  to-day  among  the  uneducated  the  same  conviction 
maintains  firm  hold.  Correspondingly  with  regard  to  views  of 
heaven.  Many  a  pious  person,  richer  in  faith  than  in  knowledge, 
confidently  expects  as  a  reward  of  virtuous  life  to  inhabit  literally 
and  exactly  a  city  with  twelve  gates  which  are  twelve  pearls, 
every  several  gate  of  one  pearl  and  the  street  of  the  city  of  pure 
gold,  as  it  were,  transparent  glass,  with  '  a  pure  river  of  water  of 
life,  clear  as  crystal,  proceeding  out  of  the  throne  of  God  and  of 
the  Lamb ; '  in  the  midst  of  the  street  of  which  and  on  either 
side  of  the  river  is  the  tree  of  life  which  bears  twelve  manner  of 
fruit  and  yields  her  fruit  every  month.  Beautiful  as  such  figures 
may  be,  appealing,  as  very  likely  they  do,  to  the  best  emotions,  it 
is  nevertheless  extremely  derogatory  to  human  intelligence  that 
they  are  ever  allowed  lo  usurp  the  place  of  science,  claiming  to 
be  positive  truth  or  assuming  to  be  of  any  value  in  anybody's 
philosophy. 

5  59.  The  philosophy  of  imaginative,  or  highly  emotional 
peoples,  has  often  the  same  vicious  tendency.  Oriental  specula- 
tions for  this  reason  in  great  part  have  been  worthless.     The 


72  DCTRODUCTION.  Part  I. 

oriental  scarcely  can  speak  without  employing  figures.  When, 
therefore,  he  attempts  to  philosophise,  he  speedily  envelops  him- 
self in  a  fog  of  tremendoua  and  astonishing  iroagininga.  Cos- 
mogonies and  theogoniea  of  enormous  absurdity  obtain  with  him  a 
ready  credence  and  are  gravely  accepted  as  truth.  Of  all  oriental 
philosophising,  that  which  approached  the  nearest  to  scientific  form 
and  practical  value,  was  the  Arabian  philosophy  of  the  middle 
ages,  but  this  can  be  traced  definitely  to  Greek  influence.  In 
more  modem  times  the  German  mystical  speculations  afford 
instances  of  the  pecuharity  we  are  considering.  Swedenborg,  Jacob 
Boehme,  Jacobi,  C.  W.  F.  Schlegel,  Schleiermacher,  Schelting,  and 
many  others,  exhibit  in  their  writings  the  same  difficulty  which 
operates  so  unfailingly  to  oppress  the  oriental  reasonings.  Coleridge 
was  by  no  means  free  from  it.  No  poet  who  essays  to  philosophise 
can  well  prevent  himself  from  placing  before  his  mind  poetical 
images  as  scientific  truths.  To  close  these  remarks  with  a  specific 
example — a  curious  case  of  the  introduction  of  a  figure  as  a 
scientific  explanation  of  phenomena,  is  found  in  the  works  of  a 
writer  of  the  present  day,  who  defines  consciousness  as  'the  light 
of  all  our  seeing.' '  '  If  instead  of  attempting  to  conceive  con- 
BciousnesB,'  remarks  this  author, '  as  a  distinct  mental  faculty,  or 
in  any  way  an  agent  putting  forth  specific  esercises,  we  will  con- 
sider it  under  the  analogy  of  an  inner  illumination,  we  may  both 
avoid  many  difficulties  and  gain  some  great  advantages.  .  ,  .  The 
conception  is  not  of  a  faculty  but  of  an  illumination ;  not  of  a 
maker  of  phenomena  but  of  a  revealer  of  them  as  alreatly  made 
by  the  appropriate  intellectual  operation  ;  and  as  thus  constructed 
in  the  illuminated  mental  sphere  they  at  once  appear  to  the  mind, 
and  the  fact  of  perception  is  consummated.''  That  this  theory 
explains  nothing  needg  scarcely  to  be  remarked.  Indeed  there  is 
more  necessity  for  an  explanation  of  this  '  inner  illumination,' 
than  of  consciousness  itself.  That  the  former  is  a  mere  figure  is 
evident,  for  in  this  instance  the  author  cannot  be  accused  of 
intending  to  insinuate  any  sort  of  materialistic  hypothesis. 

§  60.  Finally,  it  is  always  incumbent  on  us  to  be  on  our 
guard  against  tricks  of  language  of  every  sort.  There  is  as  much 
dishonesty  in  the  use  of  words  as  there  is  in  actions.  Unfortu- 
nately many  persons  who  would  ahun  a  dishonest  deed,  make  no 
scruple  at  all  to  delude  by  a  false  use  of  language,  or  to  convince 
by  a  false  argument  even  when  they  know  it  to  be  felae.  The 
'  Dr.  L,  P.  Hiokok.  '  Eatpirical  FtyelioUsii. 
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expQSure  of  fallacies  of  reasoning  belongs  to  logic,  and  does  not 
come  within  the  scope  of  our  present  remarks,  but  there  are  some 
&Jlacies  of  statement  which  are  worthy  of  mention  here  as  fre- 
quently arising  in  discourse,  and  as  tending  to  mislead.  Those 
which  we  will  cite  are  the  Aristotelian  fallacies  in  diclione  and 
are  six  in  number,  A  mere  enumeration  of  them  will  be  suffi- 
cient. 

1.  FaUada  Equivocationis.  This  is  a  fallacy  which  deceivea 
by  the  use  of  an  equivocal  word ;  as  The  President  is  the  head  of 
the  natiwi ;  Vaiiderbtlt  is  president ;  therefore  VanderbUt  is  Ois 
head  of  the  iiatioii.  Here  the  ambiguity  lies  in  the  word  presi- 
dent, which  in  the  first  use  means  president  of  the  United  States, 
and  in  the  second  president  of  a  railway  company.  I  have  seen 
mosquitoes  go  up  a  tree  and  bark;  I  caught  one  hundred  min- 
nows wnd  a  good  many  of  them  zoould  weigh  a  pound,  are  other 
examples. 

2.  Fallacia  Amphibolite.  This  arises  from  a  doubtful  con 
struction,  aa  where,  for  instance,  it  may  not  be  certain  to  what 
antecedent  a  relative  reform,  or  where  it  is  not  readily  apparent 
whether  a  word  ia  subject  or  object.  An  example  of  the  fii'St  case 
is  found  in  the  proposition:  This  is  the  house  situated  in  the  town 
of  Lanesboro,  in  which  mi/  fath&r  dwdt ;  of  the  second,  in  the 
Latin  Corpus  sentit,  which  may  mean  The  body  feels  or  He  feels 
the  body. 

3.  FaUacia  Compositionis.  This  is  seen  when  what  is  pro- 
posed in  a  divided  sense  is  afterwards  taken  collectively  ;  as  Two 
ami  three  are  even  and  odd;  five  ia  two  and  three;  therefore  five 
is  even  and  odd. 

4.  FaUacia  Di/oisionia.  This  is  the  converse  of  the  last  and 
has  been  already  alluded  to  (§  561.  It  occurs  when  what  is  pro- 
posed in  a  collective,  is  afterwards  taken  in  a  divided  sense ;  aa 
Five  is  OTie  numher;  three  and  two  are  five;  therefore  three  and 
two  are  one  number. 

5.  Fallacia  Accenius.  Here  the  same  thing  is  fallaciously 
predicated  of  different  terms,  if  they  are  only  written  or  pro- 
nounced in  the  same  way.  Puns  are  examples  of  this  fallacy, 
though  sometimes  they  may  be  included  under  the  first  class 
named  also,  or  perhaps  exclusively. 

6.  FaUacia  Figurm  Dictionis.  This  fallacy  is  exemplified  in. 
those  cases  where,  from  any  similitude  between  two  words,  what 
is  granted  of  one  is  by  a  forced  application  predicated  of  another ; 
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as  A  designinff  ttmhi  ia  unworthy  of  confidence;  tliia  man  has 
formed  a  design ;  therefore  he  ia  unworthy  of  confidence, 

Theae  fallaciea  are  very  simple,  and  for  the  most  part  their 
exposure  ia  not  a  perplexiug  matter.  Extreme  cases  always  exhibit 
the  fallacy  in  the  plainest  terms,  and  from  theae,  as  examples  or 
forms,  the  mind,  thus  warned  that  such  sources  of  error  exist, 
usually  discovera  the  less  obvious  deceptions  with  no  great 
difficulty. 


CHAPTER  V. 


THS  ORDER    OF  THE  SCIENCES  AND  THE  POSITION  OF 
PSYCHOLOGT. 

§  1.  The  fitct  that  there  are  many  sciences  has  been  remarked 
already  (Ch.  I.  §  8):  it  is  now  proper  to  note  their  relations  to 
each  other.  The  classification  of  the  sciences  is  the  province  of 
I)hilo8ophy,  since  the  latter  is  itself  the  science  of  the  sciences, 
and  with  this  classification  goes  the  full  exposition  of  their  mutual 
dependencies :  but  in  order  to  ascertain  what  is  the  true  position 
of  psychology  in  the  hierarchy  we  are  obliged  to  observe  in  some 
measure  the  places  of  the  others  and  their  connections, 

5  2,  That  we  may  correctly  locate  psychology  we  must  know 
what  psychology  is ;  and  to  us  in  pursuing  this  study  it  will 
be  taken  to  be  the  Science  of  States  of  Consciousness.  I  expect 
that  justification  for  this  definition,  and  this  application  of  terms 
will  be  found  in  the  subsequent  pages,  and  shall  not  argue  ques- 
tions rekting  thereto  at  this  stage.  As  the  word  Psychology  is 
ordinarily  used  in  scientific  literature  it  means  the  science  of 
mental  phenomena,  science  of  mind,  or  of  Ego  manifestations, 
including  both  subjective  phenomena  or  those  observed  by  in- 
trospection and  the  objective  phenomena  of  mind  in  general, 
wherever  manifested,  as  observed  by  the  same  processes  as  we 
observe  other  facts  of  the  Non-Ego  world.  Designating  it  as  the 
Science  of  States  of  Consciousness  does  not  alter  its  province, 
except  maybe  to  give  the  greater  prominence  to  what  is  usually 
termed  subjective  psychology,  but  defines  better  and  specifies  more 
exactly  and  expresses  more  clearly  the  character  of  the  science. 

5  3.  It  is  obvious  then  that  Psychology  ia  characteristically  a 
science  of  those  phenomena  which  are  in  the  stream  appertaining 
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to  the  Ego  {Ch.  III.  §  3  fif).  So  far  forth  as  the  Ego  is  opposed 
to  the  Non-Ego,  so  far  forth  is  psychology  as  an  Ego-science 
opposed  to  those  Bcieuces  which  rekte  to  the  Non-Ego ;  and  to 
the  extent  that  there  are  mutual  interactionsand  dependencies  of 
Ego-phenomena  and  Non-Ego-phenomeoa,  to  such  an  extent  are 
there  mutual  eonnectioiiP  and  relations  between  psychology  and 
Non-Ego  sciences.  That  there  are  such  mutual  interactions  and 
deijendencies  of  phenomena  has  already  appeared  and  will  atill 
farther  be  made  manifest  in  the  sequel. 

§  4.  The  sciences  have  been  divided  into  Abstract  and  Concrete, 
and  an  intermediate  division  of  Abstract-Concrete  is  sometimes 
made.  The  Abstract  Sciences  are  those  whose  subject-matter  is 
principally  abstracted  things,  that  is  relations  between  phenomena 
which  have  been  abstracted  from  the  phenomena  themselves ; 
while  the  Concrete  .Sciences  deal  with  the  phenomena  in  the 
concrete.  Logic  and  Pure  Mathematics  are  abstract  sciences; 
Zoology,  Botany,  and  Biology  are  concrete  sciences.  Those  using 
the  class  Abstract -Concrete  include  thereunder  such  sciences  as 
Mechanics,  Physics,  and  Chemistry.' 

§  5,  The  sciences  have  also  been  divided  into  Theoretical  and 
Practical.  The  Theoretical  sciences  are  those  which  collect  and 
arrange  the  entire  body  of  knowledge  on  a  given  subject  irrespec- 
tive of  any  specific  end  of  action  ;  the  Practical  sciences  are  those 
in  which  some  end  of  action  is  chosen  and  knowledge  selected 
and  arranged  with  reference  to  that  end.  The  primary  end  of  a 
theoretical  science  is  knowledge ;  that,  of  a  practical  science  is 
action.  Practical  sciences  may  properly  be  called  scientific  arts. 
Engineering,  arboriculture,  agriculture,  mining,  navigation  are  all 
practical  sciences. 

5  6.  Another  classification  creates  six  or  seven  fundamental  or 
departmental  sciences  including  all  others,  and  from  which  all 
others  are  differentiated.  These  are  arranged  in  an  order  pro- 
ceeding from  the  simple  to  the  complex  and  placing  first  those 
which  contain  knowledge  necessary  for  understanding  the  suc- 
ceeding ones,  or  which  the  succeeding  ones  presuppose,  These 
departmental  sciences  are  I.  Ix)gic  ;  II.  Mathematics  ;  III. 
Mechanical  Physics ;  IV.  Molecular  Physics ;  V.  Chemistry ; 
VI.  Biology ;  VII.  Psychology.  From  these  sciences  certain 
concrete  or  derived  sciences  are  cut  out ;  and  these  departmental 

'  This  clasaiG cation  (including  the  Abetract-Coocrctc  diviaion) 
Bpeocer's.     See  CUtM\flcafien  oft\e  SeUncei,  laSi. 
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sciencefl  with  their  derivatives  embrace  all  known  phi 
Nat\ire.' 

5  7.  Sciences  are  also  characterised  as  inductive  or  deductive, 

nccording  as  their  method  is  the  establishment  of  generalisations 
fi'ora  the  observation  of  individual  instances  or  the  extension  of 
generalisations  already  made  to  new  cases.  The  concrete  sciences 
are  characteriBticnlly  inductive,  the  abstract  deductive. 

§  8.  In  the  classification  given  above  in  §  6  the  position  of 
Psycliology  is  sufficiently  indicated.  With  regard  to  the  division 
iuto  Theoretical  and  Practical,  its  location  is  under  the  former  of 
the  two.  It  is  also  a  Concrete  rather  than  an  Abstract  science, 
since  its  subject-matter  is  the  concrete  facts  of  mind  or  Ego- 
phenomena. 

§  9.  So  iar  as  it  is  possible  to  separate  the  sciences  into  two 
grand  divisions  on  the  basis  of  the  difference  between  Ego- 
phenomena  and  Non- Ego-phenomena,  we  have  aometbing  like 
the  following  relative  positions. 

A.  Sciencps  r elating prlinarily  to  the  Extended — NoTi-Eyo  Sciences. 
I.  Physics. 

Molar  Physics,  embracing 

Abstract  5cie)iCM— Kinematics,  the  Science  of  Motion  ; 

Statics,  the  Science  of  Forces  in  equili- 
brium; 
Dynamics,  the  Science  of  Forces  not  in 
equilibrium  ; 
Concrete  Sciences — Mechanic  Powers ; 

Hydrostatics  and  Hydrodynamics ; 
Aerostatics,  Pneumatics,  and  Acoustics ; 


Astronomy  ; 
Geogeny ; 

Molecular  Psi-sics,  embracing 
Abstract  and  Concrete  relations  in 

Molecular  Attractions ; 
Heat  and  I-ight  j 
Electricity  and  Magnetism ; 
Chemistry. 

'  Thi<  Ii  Pro*.  BcOn'e.    Ct.  Zeffie,  Deduction.   Tlie  Comlian  claBsiiication  ac 
me  to  be  obsolele,  and  hance  I  do  aot  specify  tl. 
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II.  Biology. 

Abstract  Sciencea — Vegetal  Life  in  Structure  and  Function. 

Animal  Life  „  „ 

Concrete  Sciences — Botany ; 

Zoology ; 

Human  Anatomy ; 
Himian  Physiology. 

B.  Sciences  relating  priinarily  to  the  Un^xtended — Ego  Sciences. 

Theoretical  Sciences. 
I.  Sciences  of  Mind  in  its  Relations  to  Itself:  Mind  as  Singular. 

Abstract  Sciences — Logic,  the  Science  of  Qualitative  Infer- 
ence; 

Mathematics,  the  Science  of  Quantita- 
tive Inference ; 

iGsthetics,  the  Science  of  the  Beautiful. 

Concrete  Sciences — Psychology,  the  Science  of  States  of 

Consciousness ; 
Ethology,  the  Science  of  Character. 

II.  Sciences  of  Mind  in  its  Relations  to  other  Minds, 

Mind  as  Oeneral. 

The  Science  of  Human  Communication  (Concrete). 
Sociology  (Concrete  and  Abstract). 

History,  Anthropology,  Ethnology, 

Theoretical  Politics, 

Theoretical  Jurisprudence, 

Ethics. 

Practical  Sciences. 

I.  Logic,  VI.  Law, 

II.  Mathematics,  VII.  Jurisprudence, 

III.  Ethology,  VIII.  Ethics, 

IV.  Education,  IX.  Political  Economy. 
V.  Politics, 

&c.  &c. 

§  10.  The  foregoing  classifications  will  suflBce  to  show  the 
position  of  Psychology  in  the  hierarchy  of  the  sciences.     With 
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the  eslablishment  of  a  proper  method  of  classifjiug  the  sciences, 
and  the  necessary  diacussiona  for  that  puqjose,  we  have  nothing  to 
do.  We  huve  noted  the  most  approved  classifications  existing, 
and  added  a  special  one  for  the  special  purposes  of  this  work.  It 
need  only  be  said  that  there  is  no  esclusive  order  of  precedence  or 
connection,  and  that  every  departmental  science  is  in  some  measure 
dependent  upon  each  of  the  olhera,  while  the  mutuaJ  dependencies 
of  the  sciences  generally  are  very  numerous  and  complicated. 
These  mutual  interactions  will  receive  illnstralion  in  our  examina- 
tion of  the  Data  of  Psychology,  to  which  we  have  now  come. 
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§  I .  If  Psychology  be  the  Science  of  States  of  Consciousness, 
a  considerable  jrortion  of  its  data  must  necessarily  lie  within  the 
range  of  the  mental  experience  of  the  Ego.  In  truth  no  one 
knows  any  one's  states  of  eonsciousneHs  except  his  own:  and 
whatever  be  affirmed  or  denied  of  a  state  of  consciousness,  will 
have  no  jxissible  significance  except  as  identified  with  some  portion 
of  the  inner  experience  of  (he  Ego.  By  the  aid  of  memory  the 
Ego  is  able  to  collect,  compare,  and  coHDrdinate  his  own  states  of 
consciousness.  To  that  extent  he  may  construct  a  science  of  his 
own  states,  and  thus  a  purely  subjective  psychology.  Making  use 
of  language,  he  can  record  his  results  and  perpetuate  his  science. 
If  then,  every  mind  were  thus  to  record  its  states,  any  one,  by  the 
understanding  of  language,  which  is  a  means  both  of  recording 
and  of  communicating  knowledge,  could,  out  of  the  preserv'ed 
accounts,  verified  by  his  own  eaperience,  form  a  science,  not  only 
of  his  own  mental  states,  but  of  mental  states  in  general  so  far  as 
his  data  go. 

§  2.  Now  while  no  one,  except  it  may  be  the  psychologist, 
makes  designedly  a  record  of  his  states  of  consciousness  available 
for  science,  it  is  true  that  every  one  is  involuntarily  making  such 
n  record  all  the  while.  And  the  reason  is  that  states  of  conscious- 
ness are  ever  expresMng  themselves  in  action  of  oome  wort.  I  am 
conscious  in  myself  of  some  thought,  feeling,  or  vohlion,  and  I  am 
aware  of  its  expression  in  some  action  of  my  bodily  organism  ; 
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when  therefore  I  see  in  others  a  similar  action  of  the  bodily  organ- 
ism I  infer  a  similar  mental  state.  From  such  observed  similarities 
of  expression  the  psychological  investigator  can  gather  together 
materials  for  a  science  not  solely  of  his  states  of  consciousness  but 
of  such  states  in  general  wherever  consciousness  manifests  itself 
as  such  to  others'  minds.  A  science  of  mind  thus  becomes  possible. 
Moreover,  though  few  make  it  their  business  to  chronicle  their 
mental  states  for  scientific  pmposes,  eveiybody  finds  it  requisite 
in  his  com-se  of  life  to  exjiress  and  place  on  record  some  of  his 
mental  states  for  some  purposes.  It  is  necessary  all  the  time  to 
be  expressing  thoughts,  feelings,  and  volitions  for  some  practical 
end  or  other  and  very  frequently  in  such  a  manner  as  to  preserve 
them.  All  the  social  arts  and  industries  require  this ;  the  ex- 
istence indeed  of  each  individual  demands  it.  Hence  all  speech 
and  all  literature,  whether  scientific  or  artistic,  theoretical  or 
practical,  descriptive,  dramatic,  narrative,  argumentative  or  hor- 
tatory, furnish  material  for  a  science  of  mind.  The  whole  body 
of  human  discourse  supplies  data  for  a  science  of  states  of  conscious- 
ness.    And  so  also  all  the  social  relations  furnish  them. 

5  3.  But  these  considerations  regarding  the  expressions  of 
mental  states  reveal  also  a  much  wider  field  within  which  to  seek 
such  data.  For  the  fact  that  states  of  consciousness  are  declared 
through  their  expressions  in  the  physical  organism  makes  it  evi- 
dent that  some  account  must  be  taken  of  that  organism.  One's  own 
Htates  are  expressing  themselves  in  the  organism  and  the  states  of 
others  are  interpreted  through  corresponding  expressions  in  their 
organisms.  Besides  in  the  experience  of  the  Ego,  affections  of 
the  bodily  organism  aff'eet  also  states  of  consciousness.  Touch, 
taste,  smell,  sight  and  hearing,  all  of  which  are  physical,  have 
corresponding,  concomitant,  and  resultant  mental  effects.  From 
the  dawn  of  self- consciousness,  that  which  I  call  my  mind  has  been 
known  to  me  only  in  connection  with  that  which  I  call  my  body. 
I  think,  feel,  and  vrill,  in  and  through  that  body,  and  all  of  my 
mental  experience  has  carried  with  it  a  physical  experience. 

5  4.  The  dependence  of  psychology  upon  Human  Physiology 
for  some  of  its  data  is  thus  very  clear.  This  latter  science  is  a 
science  of  function,  and  as  function  is  inseparable  from  structure 
for  a  full  imderstauding  of  either,  so  Human  Anatomy  must  also 
be  resorted  to  by  the  psychologist.  But  in  order  to  understand 
human  anatomy  and  physiology,  inasmuch  as  they  are  but  depart- 
ments in  the  more  general  science  of  life,  the  whole  of  Biology 
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opens  before  us.  Not  merely  human  life  but  the  principleH  of  all 
life  must  be  ascertained,  and  the  facts  from  which  they  are  gene- 
ralised must  be  appealed  to  in  order  to  complete  a  psychological 
science.  And  this  seems  to  be  all  the  more  imperative,  when  we 
observe  that,  in  the  lower  animals  there  are  exprestdons  indicative 
of  some  sort  of  feeling  and  intelligence,  vajying  in  character 
and  degree,  ahowiug  in  a  word  that  they  too  have  some  kind  of 
consciousness.  How  far  this  resembles  and  how  far  it  differs  irom 
human  consciousness,  and  how  their  mental  states  compare  with 
man's  mental  states,  falls  within  the  scope  of  psychological  in- 
quiry. 

§  5.  We  have,  consequently,  three  great  departments  from 
which  are  drawn  the  data  of  psychology  and  making  three  gieat 
divisions  of  those  data ;  first  the  Egoistic  or  Subjective  data,  se- 
condly the  Sociological,  and  thirdly  the  Biological,  Self-con- 
sciousness fumit;hes  one  set  of  important  facts.  Sociology,  in  its 
departments  of  history  and  anthropology  especially,  and  generally 
in  everything  which  serves  to  chronicle  the  relations  of  hiunan 
beings  with  each  other,  or  to  elucidate  those  relations  in  their 
mental  aspects,  supplies  another  group  of  facta  also  important  and 
necessary.  Biology  completes  the  list  with  its  facts,  interpreting 
the  phenomena  of  life  in  genei'al,  and  specially  of  human  life,  in 
structure  of  the  organism  and  in  physiology,  including  a  full  ex- 
position of  the  nervous  system  and  also  comprising  the  department 
of  comparative  psychology.  Drawing  its  data  from  these  reservoirs 
Psychology  can  make  its  generalisations  and  establish  a  science. 

§  6.  Though  we  go  to  biology  and  sociology  for  some  of  the 
dataof  psychology,  it  is  still  true  that  the  latter  is  a  science  of  states 
of  consciousness  and  that  the  biological  and  sociological  data  are 
of  value  only  as  they  throw  light  upon  such  mental  states.  I  say 
of  value,  meaning  of  course  of  value  for  psychology.  Conscious- 
ness is  a  purely  subjective  experience.  Eliminating  from  our 
science  the  facts  revealed  by  subjective  introspection  we  have 
left  a  department  of  biology  so  far  as  relates  to  the  portion 
concerning  the  structures  and  functions  of  individual  life  and  a 
deiwirtment  of  sociology  to  the  extent  of  the  facts  relating  to  the 
social  life  of  mankind.  When,  however,  we  superadd  to  all  these 
the  facts  of  individual  consciousness  an  entirely  new  and  unique 
collection  is  brought  forward.  These  give  rise  to  and  make  the 
science  of  psychology  and  bestow  upon  it  all  the  distinctive 
character  it  possesses.     We  can  use  the  biological  data,  but  still 
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we  have  nothing  but  biology  till  consciousness  is  considered ;  we 
can  classify  the  sociological  data,  but  without  consciousness  we 
have  only  sociology.  But  having  marshalled  the  facts  of  subjec- 
tive experience  and  brought  them  forward  to  be  scientifically  co- 
ordinated a  new  science  indicates  itself.  They  are  not  biological 
though  related  to  other  facts  which  belong  to  biology ;  they  are 
not  sociological  though  associated  with  sociological  fstcts  which 
assist  in  explaining  and  locating  them ;  they  are  of  a  different 
ordeV  and  cannot  be  marked  better  than  by  the  term  psychological. 
They  are  the  characteristic  psychological  facts,  and  to  these  and  to 
the  scientific  arrangement  of  them  the  objective  facts  of  biology 
and  sociology  are  subsidiary.  We  may  take  away  firom  psychology 
the  data  obtained  from  objective  examinations  and  we  shall  still 
have  a  science  left,  though  an  imperfect  one ;  but  remove  the  data 
reached  by  introspective  observation  and  we  have  no  more  a  science 
of  psychology.  Hence,  though  by  reason  of  the  prior  considera- 
tions the  principles  of  psychology  are  generalised  from  biological 
and  sociological  facts  as  forming  part  of  the  data  of  psychology, 
yet  the  science  does  not  thereby  become  either  biology  or  sociology 
but  remains  distinctively  the  Science  of  States  of  Consciousness.' 


CHAPTER  VII. 

TILE  METHOD   OF  PSYCHOLOGY, 

§  1.  In  accordance  with  the  suggestions  made  in  the  last 
chapter  it  is  possible  to  divide  Psychology  into  Objective  and  Sub- 
jective, the  latter  including  the  results  of  introspection,  the  former 
the  products  of  observation  upon  things  outside  of  consciousness. 
But  all  the  results  of  objective  study  are  reducible  either  to  phy- 

'  I  am  not  in  sympathy  with  Geo.  11.  Lewes 'h  view  maintained  in  his  i>ost- 
humouB  work,  The  Study  of  Piryohologyy  that  Psychology  is  simply  a  brand i  of 
Biology.  The  reasons  for  my  dissent  I  have  indicated  in  the  text.  Though  Mind 
be  associated  with  Life,  it  presents  a  different  set  of  phenomena  of  a  special 
character  and  commanding  a  separate  treatment.  There  is  no  more  reason  for 
saying  that  Psychology  is  a  part  of  Biology  tlian  that  Biology  is  a  branch  of 
Physics.  Organic  nature  may  be  a  development  from  Inorganic  nature,  Mind 
may  be  a  development  from  Life,  but  between  Physics  and  Biology,  Life  and 
Mind,  there  are  dififerences  sufficient  to  warrant  the  formation  of  separate  sciences, 
and  indeed  at  each  of  those  points  to  make  grand  divisions  of  the  sciences.  And  as 
remarked,  the  distinctive  characteristics  of  the  psychological  science  lie  in  the 
presence  of  states  of  consciousness  as  material  for  science.  Psychology  may  be 
esteemed  to  be  differentiated  or  evolved  from  Biology,  but  is  nevertheless  a 
distinct  Bcience.    Cf .  Spencer's  Ptyeholoyy,  Part  L  Chap.  VII. 

VOL.  I.  Qi 
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stc!il  conditions  or  to  subject.ive  laws  aa  indicated  hy  expi'essions  of 
mental  states  in  others  than  the  Ego.  These  last  are  laws  of  states 
of  consciousness  and  nothing  other,  however  much  objective  data 
ina_y  have  aided  us  in  arriving  iit  them.  The  rest  are  the  circum- 
stances and  conditions  of  states  of  consciousnesfl,  neceasary  to  be 
understood  in  order  to  understand  mental  states,  but  yet  not  by 
themselves  yielding  laws  of  such  states,  I  conceive  then  that  the 
division  into  objective  and  subjective  psychology  should  be  regarded 
as  having  reference  to  tlie  method  of  arriving  at  the  principles  of 
that  science  and  not  be  employed  to  mark  a  distinction  of  subject- 
matter.  For  objective  psychology  taken  as  a  branch  of  science  by 
itself  is  only  biology,  except  it  be  made  to  cover  the  extrinsic 
observations  on  subjective  states  as  revealed  by  language  and 
other  physical  expressions.  Gfenerally  speaking  however  the  term 
ia  not  used  with  application  to  such  observations  as  these,  and  if 
not  there  remain  solely  the  biological  data,  furnishing  laws  of  the 
conditions  for  and  physical  concomitants  of  states  of  eonscious- 
ness  rather  than  of  those  states  themselves.  Therefore,  wliile 
recognising  the  employment  of  both  an  objective  and  a  sub- 
jective method  in  psycliology,  I  Uiink  it  is  more  misleading 
than  helpful  to  attempt  the  erection  of  two  separate  departments, 
the  one  of  objective  and  the  other  of  subjective  psychology.  ITie 
principles  of  the  science  are  principles  of  psychology  as  a  whole, 
but  the  data  only  are  collected  and  arranged  by  objective  and  sub- 
jective methods. 

§  2.  Consequently,  so  far  as  objective  psychology  means  con- 
comitant or  antecedent  physical  states,  I  shall  treat  it  as  a  part  of 
biology  showing  some  of  the  conditions  of  states  of  consciousness. 
Just  as  in  biology,  the  influence  of  the  forces  of  inorganic  nature 
on  life  must  be  observed  and  estimated  in  order  that  the  science 
may  be  complete,  and  thus  cosmologieal,  meteorological,  and  geo- 
logical data  are  invoked  to  give  geueralisations  which  express  the 
conditions  of  life ;  so  in  psychology,  the  relations  of  biological 
facts  to  mind  must  be  noted  in  order  that  by  showing  the  corre- 
spondences between  life  and  mind  the  mutual  connections  of  the 
two  may  be  exhibited  and  the  true  jmsition  of  mind  in  the  universe 
may  be  more  fully  understood.  And  so  far  as  objective  psychology 
means  the  results  of  comparative  study  of  the  states  of  conscious- 
ness of  numbers  of  people  1  shall  not  seek  to  separate  those  results 
from  the  conclusious  obtained  by  introspection :  nor  do  r  deem  it 
needful  in  enunciating  a  principle  of  menial  action  to  point,  out 
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specifically  in  each  case  the  part  that  the  subjective  and  objective 
methods  respectively  bear  in  its  establishment.  While  conceding 
and  indeed  maintaining  that  the  principles  of  psychology  are 
derived  from  objective  and  subjective  data,  I  must  regard  them 
not  as  laws  of  the  objective  expressions  of  mind  nor  yet  as  laws  of 
mind  introspectively  viewed  but  as  laws  of  states  of  consciousness 
as  determined  both  by  introspective  analysis  and  synthesis  and  by 
extrinsic  observations. 

§  3.  Since  psychology  claims  to  be  a  science,  its  method  must 
be  governed  by  the  determination  of  what  constitutes  a  science. 
This  we  reached  in  the  opening  chapter,  wherein  we  found  a 
science  to  be  our  knowledge  of  some  subject  expressed  in  general 
verified  aflSrmations  (ch.  I.  §  7).  Having  given  our  fields  of  data 
then,  the  method  of  psychology  is  obviously  to  observe  and  collect 
facts,  and  generalise  therefrom,  expressing  our  knowledge  of  those 
facts  in  the  most  general  affirmations  possible,  not  omitting  to 
make  frequent  and  careful  verifications  by  again  referring  to  the 
foundation  facts  of  experience.  If  psychology  be  a  science,  the 
method  of  psychology  is  no  other  than  the  method  of  all  science. 

§  4.  From  the  circumstance  that  there  are  both  subjective  and 
objective  data  to  be  considered,  the  observation  of  facts  is  some- 
what different  in  psychology  from  what  it  is  in  other  sciences.  It 
is  still  observation,  but  the  facts  themselves  are  not  of  the  same 
sort  altogether.  I  have  already  alluded  to  introspective  observa- 
tion, that  is,  observation  of  one's  own  states  of  consciousness,  and 
shown  its  necessity  in  psychological  science.  It  remains  however 
to  note  that  this  introspection,  though  for  the  sake  of  distinguishing 
called  subjective  observation,  is  in  reality  objective ;  that  is  to  say, 
the  observation  is  made  upon  the  facts  of  mind  objectified  in  the 
mind  in  similar  manner  to  observation  made  upon  objects  extrinsic. 
From  the  capacity  of  the  mind  which  admits  of  this  it  follows  that 
introspection,  though  upon  invisible  and  intangible  objects,  is 
nevertheless  true  observation  of  facts  and  thus  falls  within  the 
method  of  all  science.  The  subsequent  treatise  will  of  course  give 
us  the  details  of  mode  in  which  this  observation  takes  place. 

§  5.  Observation  of  facts  extrinsic  to  consciousness  and  observa- 
tion of  facts  in  consciousness  are  the  primary  processes  of  psycho- 
logical science.  There  seems  to  be  less  room  for  experiment  in 
this  than  in  the  physical  sciences  and  yet  experiment  is  by  no 
means  impossible.  Introspective  experiments  may  be  performed 
by  any  student  of  mental  states,  as  for  instance  in  the  production 
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of  given  states  of  emotion  by  reflection  and  the  CTCJition  of  volitions 
consequent  thereupon.  So  also  the  effect  of  external  conditions 
upon  states  of  conscjousnesa  is  susceptible  of  experiment.  Climat*, 
food,  aociety,  natural  scenery,  wines,  narcotics — all  have  their 
effect  upon  mental  states,  and  those  effects  can  be  ascertained  and 
studied  by  experiment.  But  for  the  most  part  these  experiments 
must  be  performed  on  oneself  and  there  ia  hence  not  the  facility 
for  ascertaining  by  experiment  the  general  operation  of  mental 
forces  from  a  large  number  of  instances,  that  there  is  in  the  other 
grand  division  of  the  sciences  of  detennining  the  operation  of  phy- 
sical forces  by  that  method.  I  am  inclined  to  believe  that  in 
psychology  experiment  ia  of  its  greatest  value  in  verification,  and 
that  for  primarily  reaching  laws  of  mental  states  recourse  must 
chiefly  be  had  to  observation. 

§  6.  The  difference  between  extrinsic  and  int.roapective  observa- 
tion may  very  well  be  expressed  by  characterising  the  former  as 
direct,  and  the  latter  reflective.  The  former  is  distinguished  by 
a  looking  mitward ;  perception  is  the  typical  process.  On  the 
contrary,  the  Other  is  a  looking  within,  the  mind  turning  back 
upon  itself  and  making  itself  the  object  of  a  sort  of  perception 
within.  It  brings  up  for  review  its  past  states  and  comiwres 
them,  retains  its  present  ones  and  analyses  them,  arranges  them 
all  in  order  for  generalisation,  and  does  the  whole  by  a  reflective 
process,  the  reverse  exercise  of  the  ipethod  by  which  it  observes 
outward  things.  The  whole  method  of  introspective  psychology 
is  reflective.  Reflection  is  necessary  too,  as  will  hereafter  appear, 
for  direct  outward  observation,  for  we  are  constantly  referring 
what  we  see  to  what  we  know  and  have  known ;  thiis,  calling 
upon  the  reflective  processes  to  aid  us  in  identifying,  classifying, 
and  generalising  the  things  withont,  which  the  mind  perceives. 
Indeed,  it  will  appear  that  reflection  is  also  necessary  for  percep- 
tion itself,  but  we  must  not  just  here  go  too  far  into  the  considera- 
tion of  such  topics.  It  is  enough  to  note  the  distinction  between 
the  method  of  direct  observation  and  that  of  reflective,  both 
being  observation,  but  the  one  being  distinctively  outward,  and 
the  olher  inward  observation.' 

'  1  woulil  bere  refer  the  reftder  W  the  remarkable  work  of  Mr.  Sbndworlh  H. 
Hoilgnon,  entiUcil  The  PMiomjihy  i^  Ptfieation.  for  n  full  expositluD  at  the  office 
luid  po^tition  of  reHection  ns  a  chnracteristio  of  oonstiiumiie«9.  Mr.  HodgBon 
founds  upon  it  a  mcthoii  ot  Philosophy,  and  traces  the  coutso  of  the  reflective 
proceMUs  with  greut  ataplitude  fknfl  with  valuable  results  for  pgjcholo^cal 
purpoiH'?. 
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§  7.  To  assume  in  this  place  to  indicate  to  what  extent  in- 
ductive, and  to  what  extent  deductive  methods  are  to  be  relied 
upon  in  psychology,  would  be  premature ;  and  thus,  unless  pro- 
visionally necessary,  would  be  out  of  proper  order,  since  psychologi- 
cal science  itself  is  needed  to  explain  both  induction  and  deduction. 
It  will  be  suGBcient  to  premise  that  both  methods  must  be  pursued, 
for  in  order  to  establish  a  scientific  knowledge  of  st>ates  of  con- 
sciousness, we  must  reach  general  propositions  from  the  observa- 
tion of  individual  instances  (which  is  induction),  and  we  must 
also  many  times  extend  to  new  cases  a  general  proposition  once 
arrived  at  (and  this  is  deduction). 

§  8.  It  is  obvious  that  in  psychological  science,  much  atten- 
tion must  be  bestowed  upon  analyses  of  states  of  consciousness. 
These  states  are  extraordinarily  complex,  and  to  get  at  their  ele- 
ments the  most  patient  and  thorough  analysis  is  required.  In 
this  science  the  analyses  will  be  found  to  be  a  very  conspicuous 
part  of  the  method  of  investigation.  To  separate  these  often 
complex  mental  states  into  their  simplest  constituents,  and  then 
to  observe  the  likeness  and  diflference,  with  a  view  of  generalising, 
is  no  inconsiderable  or  unimportant  ofl5ce  of  the  psychologist  in 
the  prosecution  of  his  work.  Analysis,  too,  is  necessary  in  the 
examination  of  the  physical  conditions  for  states  of  consciousness, 
especially  in  studying  physiological  functions  ;  but  the  method  of 
dealing  with  extrinsic  facts  is  predominantly  synthetical,  though 
analysis  is  called  upon  also  to  detect  the  germs  of  mental  life, 
find  the  inception  of  consciousness  in  general,  and  to  examine 
mind  in  general  to  a  considerable  extent,  as  seen  objectively  in  all 
its  stages  of  development.  Analysis  and  synthesis  in  psychology 
go  hand  in  hand.  '  The  analysis  which  decomposes  a  total  into 
several  components,  must  always  be  followed  by  a  synthesis  which 
reconstructs  the  whole,  and  thus  restoring  all  the  suppressed  con- 
ditions, reuniting  what  provisionally  was  separated,  views  the  parts 
in  the  light  reflected  from  the  whole.  No  fact  is  explained  by  the 
enumeration  or  exhibition  of  its  factors,  as  isolated  elements ;  only 
by  these  in  their  combination  and  mutual  dependence.'  * 

§  9.  Our  special  method  in  this  work  will  be  to  begin  with  a 
general  analysis  of  states  of  consciousness  with  the  object  of  ascer- 
taining their  elements  and  observing  what  is  implied  or  postulated 
in  them,  and  what  is  distinctively  characteristic  of  them.  We 
shall  then  survey  the  material  or  physical  conditions  of  states  of 

*  Lewes 's  Stndt/  of  Psychology ^  Chap.  XI. 
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consciousness,  after  which  we  shall  be  prepared  to  trace  the 
genesis  of  states  of  consciousness.  We  will  then  proceed  with 
a  more  detailed  examination  of  the  development  of  states  of 
consciousness  considered  first  on  their  Cognitive,  then  on  their 
Emotional,  and  then  on  their  Volitional  side.  Having  done  thus 
much,  there  still  remains  a  synthetical  work  of  great  importance, 
namely,  to  exhibit  mental  states  as  products  of  the  operation  of 
mental  forces.  Having  studied  the  processes  of  mental  action, 
we  shall  have  to  deal  with  the  products  in  order  to  apprehend  the 
relations  of  states  of  consciousness  as  wholes  to  each  other,  and 
to  show  mind  as  a  whole  in  its  influence  upon  other  minds,  and 
reflectively  upon  itself.  This  also  furnishes  a  foundation  for  the 
other  Ego  sciences.  Our  task  will  be  concluded  with  a  considera- 
tion of  the  disintegration  and  dissolution  of  states  of  conscious- 
ness, and  some  remarks  upon  the  connection  of  Mind  and  Body. 


Pakt  II. 


STATES  OF  CONSCIOUSNESS  CONSIDERED 

GENERALLY. 


'  But  I  have  nothing  more  to  say,  replied  Simmias,  nor  do  I  see  any  room  for 
uncertainty,  except  that  which  arises  necessarily  out  of  the  greatness  of  the 
subject  and  the  feebleness  of  man,  and  which  I  cannot  help  feeling. 

*  Yes,  Simmias,  replied  Socrates,  that  is  well  said  ;  and  more  than  that,  first 
principles,  even  if  they  appear  certain,  should  be  carefully  considered ;  and  when 
they  are  satisfactorily  ascertained,  then,  with  a  sort  of  hesitating  confidence  in 
human  reason,  you  may,  I  think,  follow  the  course  of  the  argument.' 

Plato,  Phrcdo,  Jowett's  Trans. 


CHAPTER  VIII. 
THE  THREEFOLD  ASPECT  OF  STATES  OF  CONSCIOUSNESS. 

§  1.  The  words  State  of  Consciousness  constitute  a  name 
marking  an  experience  of  the  Ego.  This  name  indicates  a  distinct 
unit  of  mental  experience,  and  to  each  one's  own  experience 
reference  must  be  had  for  an  explanation  of  its  meaning.  States 
of  Consciousness  have  three  aspects  which  may  be  separated  in 
thought  and  studied  separately,  but  which  in  fact  do  not  exist 
apart  from  each  other.  These  aspects  are  described  by  the  names 
Feeling^  Volition^  and  Cognition.  Before  noting  the  general 
characteristics  of  States  of  Consciousness  as  wholes,  it  will  be  of 
advantage  to  examine  in  succession  these  three  constituent  attri- 
butes of  such  states. 

FEELINGS, 

§  2.  No  other  definition  of  a  feeling  can  be  given  than  that  it 
is  a  mode  of  conscious  experience  and,  as  before,  each  one's  own 
conscious  experience  must  be  appealed  to  for  further  account.  The 
conscious  experience  of  the  prick  of  a  pin,  the  sound  of  thunder, 
the  surjmse  at  an  unexpected  event,  the  pleasure  of  good  news, 
the  grief  at  the  death  of  a  friend — are  examples  of  feeling.  By 
some,  feeling  is  held  to  be  synonymous  with  state  of  mind  or 
state  of  consciousness,  and  as  including  under  it  both  cognitions 
and  volitions.  There  seems,  however,  to  be  a  marked  distinction 
between  the  ex[jerience  of  pleasure  at  something,  for  instance, 
and  the  experience  of  cognition  of  that  which  gives  the  pleasure. 
This  being  the  case,  there  is  no  advantage  but  many  disadvan- 
tages in  applying  the  name  feeling  to  both  these  phenomena :  for 
it  would  impose  upon  us  the  necessity  of  finding  some  name  for 
the  feeling  of  a  feeling  to  match  the  word  cognition  as  indicative 
of  the  phenomena  of  thought.  But  it  is  true  that  in  our  ex- 
perience there  is  no  feeling  without  cognition,  and  no  cognition 
without  feeling.     When  one  is  present  the  other  is  present,  though 
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in  a  given  state  of  consciousness  (here  is  usuiilly  a  marked  pre- 
doraiDance  of  one  over  the  other.  From  the  feelings  proceed  all 
our  pleaaurea  and  pains,  enjoyment,  disappointment,  deaitair,  hope, 
elation,  depression,  etc.  Indeed,  these  are  names  of  feelings,  the 
names  being  of  different  degrees  of  generality. 

^  3.  All  feelings  are  accompanied  by  molecular  change  in  the 
nervous  system  of  the  body,  How  this  arises  and  in  what  sort  of 
Btrncture  will  appear  more  particularly  in  our  examination  of  the 
conditions  for  states  of  ronsciousness.  Waves  of  molecular  motion 
occur  concomitantly  with  feelings  and  agree  with  the  latter  in 
various  particulars,  as  intensity,  duration,  nnd  rhythm.  Some- 
timea  a  particular  feeling  will  appear  to  be  initiat-ed  before  the 
corresiwnding  change,  sometimes  the  reverse.  Excitement  of  the 
nervous  centres  by  outside  means  will  produce  a  feeling ;  dis- 
turbances arising  within  the  body  will  equally  excite  nervous 
change  and  occasion  feeling.  Hence  there  are  to  every  feeling 
two  sides — a  mental  side  and  a  physical.  On  the  wide  of  the  body 
there  is  nervous  change,  on  the  side  of  the  mind  feeling. 

§  4.  Feelings  are  distinguishable  by  their  difference  from 
antecedent  feelings  and  subsequent  feelings.  If  there  were  no 
change  there  would  be  no  feeling.  We  only  appreciate  the  feeling 
cold  by  a  transition  from  heat.  Each  feeling  must  occupy  a  jilaee 
in  consciousness  sufficiently  large  to  give  it  a  marked  individuality 
distinguishing  it  from  adjacent  feelings  and  bting  homogeneous 
during  all  its  continuance.  If  it  is  decomposable  into  unlike  parte 
which  exist  simultaneously  or  successively,  it  is  not  one  feeling 
but  two;  if  it  is  indistinguishable  from  something  adjacent  it  is  not 
one  feeling  but  a  part  of  one,  and  imless  it  pereists  appreciably, 
(here  is  no  experience  of  it  at  all. 

§  5.  The  intensity  nf  feelings  is  greatest  at  their  first  full 
appreciation,  gi'owing  leas  intense  as  they  become  more  familiiir, 
and  finally  dying  iiway  as  othei-g  take  their  place,  sometimes  failing 
even  when  the  exciting  cause  is  still  present,  The  shock  of 
transition  when  the  foot  is  first  thrust  into  the  hot  water  of  the 
tub  marks  the  greatest  degree  of  feeling.  Soon  the  flesh  becomes 
accustomed  to  the  sensation  nnd  the  feeling  loses  its  jwwer. 
When  the  clothes  are  first  put  on  in  the  morning  their  presence  is 
noticed,  but  soon  is  not  heeded.  The  first  salvos  of  artillery  in  a 
battle  make  the  greatest  impression  on  the  car,  while  subsequently 
the  roar  excites  little  feeling.  The  first  flush  of  jny  is  the  most 
marked  and  the  force  of  grief  heaviest  at  the  first  blow. 
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§  6.  Feelings  may  be  classified  in  sundry  ways  having  refer- 
ence to  their  physical  side  or  their  mental.  As  pointing  to  their 
nervous  concomitant  and  referring  directly  to  their  point  of  origi- 
nation they  may  be  divided  into 

1.  Peripherally-Initiated. 

(a)   Epi-peripherally-initiated, 
(6)   Ento-peripherally-initiated ; 

2.  Centrally-Initiated. 

(a)   Original, 
(6)   Eeproduced. 

(1)  Eeproduced  Central. 

(2)  Eeproduced  Peripheral. 

The  peripherally-initiated  feelings  comprise  what  are  called 
sensations.  When  they  arise  from  or  with  disturbances  at  the 
ends  of  nerves  which  lie  on  the  outer  surface  of  the  body,  that  is 
upon  the  extreme  periphery,  they  are  termed  epi-peripherally- 
initiated.  When  they  arise  from  or  with  disturbances  at  the  ends 
of  nerves  located  within  the  body,  they  are  termed  ento-peri- 
pherally-initiated.  This  distinction,  however,  is  only  relative,  for 
the  nerves  are  distributed  through  all  parts  of  the  body  and  at  all 
depths ;  hence  it  would  be  difficult  to  say  where  the  outside  ends 
and  the  inside  begins.  But  the  epi-peripherally-initiated  imply 
an  initiation  in  connection  with  agencies  outside  the  body,  while 
the  other  sub-class  have  reference  to  initiation  in  connection  with 
agencies  within.  The  first  sub-class  includes  sensations  of  touch, 
sound,  sight  and  others,  the'  second  embraces  sensations  of  mus- 
cular tension,  sensations  attendant  upon  digestion  and  those 
attendant  upon  any  abnormal  condition  of  the  body  as  to  health. 
The  centrally-initiated  feelings  are  those  whose  concomitant  nervous 
discharge  is  originated  at  the  nervous  centres.  These  comprise 
largely  what  are  termed  emotions.  The  one  class  is  primarily 
centnpetal  and  the  other  centrifugal.* 

§  7.  There  are  decided  advantages  to  be  derived  from  using 
the  terms  here  employed  in  preference  to  those  formed  from  the 
words  sensation  and  emotion.  The  former  are  new  and  descriptive 
simply  of  feelings  raif^ing  no  other  implications  jind  no  questions. 
The  word  sensation  carries  with  it  some  intellectual  elements, 
while  the  word  cinotion  raises  a  suspicion  of  will  or  volition,  both 
of  which  connections  it  is  often  desirable  to  avoid  in  treating  of 

'  H.  Spencer. 
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feelings  by  theniselvea.  Subatantially  the  same  f;icte,  however,  are 
designated  or  iDtended  in  both  sets  of  terms,  and  the  two  are  coinci- 
dent except  in  the  particulars  which  follow  in  the  succeeding  section. 
5  8.  \Mien  a  person  feels  joy  over  a  particular  event  an  im- 
pression is  made  ujion  him;  that  is  to  say,  the  joy  persists  and 
a  corresponding  nervous  excitation  persists  for  a  longer  or  shorter 
period.  Now  when  subsequently  that  joy  ia  recalled  to  mind, 
together  with  the  reproduced  or  represented  cognition,  there  is 
reproduced  in  a  fainter  degree  the  feeling  of  joy.  Accompanying 
this  reproduced  feeling  ia  a  less  degree  of  nervous  disturbance, 
probably  throngh  the  same  channels  as  when  the  original  feeling 
arose.  Again,  when  a  pinch  of  the  arm  is  remembered,  there  is 
associated  with  the  representation  a  reproduction  also  in  a  very 
faint  degree  of  the  pain  experienced  when  the  arm  was  originally 
pinched.  These  examples  illustrate  the  subdivision  of  centrally- 
initiated  feelings  into  Original  (or  ]>rimary)  and  Keproduced  (or 
secondary^  feelings  ;  and  the  latter  into  Reproduced-Central  and 
Reproduced- Peripheral  feelings.  The  reproduced -peripheral  feel- 
ings cannot  lie  called  with  propriety  emotions ;  they  are  remem- 
bered sensations,  or  faint  repetitions  of  sensations,  yet  originated 
centrally.  It  sometimes  is  the  case  that  these  reproduced  feel- 
ings grow  to  equal  in  their  intensity  the  original  feelings,  and 
are  mistaken  for  the  latter.  This  is  observed  in  extraordinary 
determinations  of  blood  to  the  nerve  centres,  occasioning  a  great 
amount  of  molecular  change.  Hallucinations  where  a  person 
thinks  he  sees  an  object,  though  it  be  not  really  visible,  have 
intense  ideal  feelings  aceomjtanying  them  which  are  mistaken 
for  real.  Sometimes  the  reproduced  sensations  will  occasion  and 
merge  into  original  sensations.  In  connection  with  an  erotic  idea 
a  reproduced  erotic  feeling  will  occasion  in  the  sexual  organs  an 
actual  repetition  of  the  sensation.  So  with  reproduced  emotions ; 
a  remembered  feeling  of  joy  or  sorrow,  if  its  co-ordinate  idea  be 
kept  before  t.he  mind  with  sufficient  j^ersistence,  will  become  an 
iictual,  present,  vivid  feeling  of  joy  or  sorrow.  That  this  last 
should  be  the  case  might  be  expected  from  a  consideration  of  the 
fact,  that  all  centrally-initiated  nervous  excitation,  original  or 
reproduced,  ia  indirect  as  compared  with  peripherally-initiated 
nervoUH  excitation,  and  that  of  the  former  as  of  the  latter  there 
are  all  gradations  which  pass  into  each  other  insensibly.  If  there 
be  a  correspondence  of  feelings  and  nervous  excitation,  the  greater 
ease  with  which  reproduced  emotions  jiass  into  original  will  be 
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more  readily  explicable,  and  the  difficulty  of  sharp  discrimination 
between  them  will  be  apprehended. 

§  9.  The  terms  real  and  ideal  as  applied  to  feelings  mark  the 
distinction  between  the  original  and  reproduced. 

§  10.  Feelings  may  also  be  classified  according  to  their  psycho- 
logical effect.     This  will  give  us  three  classes : 

1.  Pleasurable  Feelings, 

2.  Painful  Feelings, 

3.  Indifferent  Feelings. 

Very  little  need  be  said  in  explanation  of  this  division.  Ex- 
amples of  each  of  the  first  two  classes  will  readily  be  supplied  by 
every  person.  Sometimes  feelings  originally  pleasiurable  become 
painful  firom  too  long  continuance  or  firom  change  of  circumstances ; 
thus  some  tickling  sensations  are  at  first  agreeable  but  if  the  ex- 
citing cause  is  still  present  and  acting,  after  a  little  time  become 
intolerable.  Feelings  attendant  upon  conversing  with  an  acquaint- 
ance are  pleasurable,  but  if  he  grow  coarse  or  rude,  the  conversation, 
if  continued,  becomes  painful.  It  is  equally  true  that  feelings 
painful  at  their  beginning  change  to  pleasurable.  Grief,  in  itself 
a  painful  feeling,  often  develops  into  a  delight  and  a  luxury.  Many 
persons  are  unable  to  bear  at  first  the  taste  of  certain  kinds  of  food 
(as  tomatoes)  but  afterwards  consume  eagerly  that  for  which  their 
dislike  was  so  marked.  There  are  some  feelings,  however,  which  are 
neither  pleasurable  nor  painful  but  indifferent.^  Surprise,  already 
instanced,  is  one  example.  This  emotion  may  be  attended  either 
with  pleasure  or  pain  but  often  seems  to  be  accompanied  by  neither. 
So  of  wonder ;  so  of  many  bodily  sensations,  or  even  epi-peripheral 
feelings.  Perhaps  the  larger  part  of  our  states  of  feeling  are  in- 
different as  regards  pleasure  and  pain.  But  it  must  be  observed 
that  many  if  not  all  of  these  indifferent  feelings  may  become 
pleasurable  or  painful  according  to  circumstances.  The  sight  of  a 
house  may  awaken  no  sense  of  pleasure  or  of  pain ;  but  on  another 
occasion,  as  after  a  search  for  it,  the  house  when  seen  awakens  a 
decidedly  agreeable  feeling,  while  on  another  a  painful  feeling  may 
be  excited.  The  feeling  of  pressure  of  the  bedclothing  upon  the 
body  is  often  indifferent,  but  sometimes  becomes,  as  in  a  cold  night, 
highly  agreeable ;  and  sometimes,  as  in  disease,  quite  unendurable. 
Feelings  often  pass  from  one  state  into  another.  If  a  person  after 
a  walk  seats  himself  in  a  common  straight-backed  chair,  the  first 

*  Cf.  Bain's  Sen  set  and  Intellect  ^  Chap.  I. ;  also  Enwtioni  and  Will. 


feelinga  attendant  upon  takiiig  hia  seat  are  agreeable :  they  aooo 
pass  into  indiffert^nce,  and  finally,  after  he  hns  remained  some  time 
sitting,  become  positively  painful.  It  appears  then  that  feelings 
are  pleasurable  or  painful  in  degrees  varying  from  indifference  to 
indelinite  heights  of  intensity  according  to  circumstances.  And 
pleasures  and  pains  are  the  products  of  feeling  in  general. 

§  11.  Another  classification  of  feelings  is  nuule,  according  to 
their  degree  of  representativeness  or  complexity.  Feelings  do 
not  occur  in  absolute  simplicity ;  when  what  appears  to  be  an  experi- 
ence of  simple  feeling  ia  examined,  it  is  found  to  be  a  complex 
made  up  of  a  greater  or  less  number  of  other  feelings ;  and  we 
can  never  trace  them  back  to  the  ultimate  experience  of  e^ch.  In 
the  feeling  occasioned  by  the  sight  of  a  simple  object  na  a  book 
we  have  represented  the  feelings  which  touch  produces  although 
the  object,  be  beyond  our  reach.  And  as  we  pass  on  to  the  emo- 
tions, there  is  a  vast  complexity.  But,  although  it  may  not  be 
practicable  with  absolute  definit^ness  to  separate  feelings  into 
groups  according  to  the  extent  of  their  complexity,  yet  we  can 
broadly  mark  division.^  which  shade  into  each  other  insensibly. 

According  to  such  a  method,  then,  feelings  range  themselves 
nnder  one  of  two  general  heads,  namely, 

1.  Presentative. 

2.  Representative. 

Presentative  feelings  are  om  ordinary  peripherally-originated 
feelings.  Such  are,  for  instance,  the  feeling  of  warmth  from  a 
stove,  the  hearing  of  a  bird's  song  from  the  tree  near  me,  the 
repletion  of  a  meal,  the  pain  from  a  cut  or  bruise.  Hepresenla- 
tive  feelings  are  those  attendant  upon  represented  cognitions,  and 
are  reproductions  of  experiences  of  feeling  once  had.  They  come 
under  reproduced  feelings.  Centrally-originated  feelings  so  far 
forth  as  they  are  original  are  presentjitive.  The  higliest  and  most 
complex  grades  of  representative  feeling  have  been  termed  re- 
presentative. And  as  intermediate  between  presentative  and 
representative  feelings  a  division  of  presentative-representntive 
feelings  is  sometimes  made.  This  last  class  includes  a  great  part 
nf  our  emotions  and  comprises  those  feelings  in  which  a  sensation 
or  group  of  sensations,  or  group  of  sensations  and  ideas,  calls  up 
u  large  aggregation  or  conglutination  of  represented  sensations. 
The  sight  of  the  slaughter  of  an  animal  occasions  a  feeling  of  this 
sort  where  impresaiona  are  made  upon  the  eyesand  ears  which  recall 
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feelings  of  pain  and  distress  to  which  similar  impressions  before 
have  been  antecedents.  The  proximity  of  fire  to  a  burnt  child  is 
the  cause  of  a  feeling  of  this  class  ;  he  dreads  it  because  he  has 
experienced  pain  from  it  before. 

§  12.  An  example  of  the  most  representative  feelings  is  found 
in  love  between  the  sexes.  Its  complex  nature  is  well  illustrated 
by  Herbert  Spencer,  whose  description  I  will  quote ;  '  This  is 
habitually  spoken  of  as  if  it  were  a  simple  feeling,  whereas  it  is 
the  most  compound  and  therefore  the  most  powerful  of  all  the 
feelings.  Added  to  the  purely  physical  elements  of  it  are  first  to 
be  noticed  those  highly  complex  impressions  produced  by  personal 
beauty;  around  which  are  aggregated  a  variety  of  pleasurable 
ideas,  not  in  themselves  amatory,  but  which  have  an  organised 
relation  to  the  amatory  feeling.  With  this  there  is  united  the  com- 
plex sentiment  which  we  term  affection — a  sentiment  which,  as  it 
can  exist  between  those  of  the  same  sex,  must  be  regarded  as  an 
independent  sentiment,  but  one  which  is  here  greatly  exalted. 
Then  there  is  the  sentiment  of  admiration,  respect,  or  reverence, 
in  itself  one  of  considerable  power,  and  which  in  this  relation 
becomes  in  a  high  degree  active.  There  comes  next  the  feeling 
called  love  of  approbation.  To  be  preferred  above  all  the  world, 
and  that  by  one  admired  above  all  others,  is  to  have  the  love  of 
approbation  gratified  in  a  degree  passing  every  previous  experience, 
especially  as  there  is  added  that  indirect  gratification  of  it  which 
results  from  the  preference  being  witnessed  by  unconcerned  persons. 
Further,  the  allied  emotion  of  self-esteem  comes  into  play.  To 
have  succeeded  in  gaining  such  attachment  from  and  sway  over 
another  is  a  proof  of  power,  which  cannot  fail  agreeably  to  excite 
the  amour  propre.  Yet  again  the  proprietary  feeling  has  its  share 
in  the  general  activity  ;  there  is  the  pleasure  of  possession — the  two 
belong  to  each  other.  Once  more,  the  relation  allows  of  an  ex- 
tended liberty  of  action.  Toward  other  persons  a  restrained 
behaviour  is  requisite.  Round  each  there  is  a  subtle  boundary 
that  may  not  be  crossed — an  individuality  upon  which  none  may 
trespass.  But  in  this  case  the  barriers  are  thrown  down  ;  and  thus 
the  love  of  unrestrained  activity  is  gratified.  Finally,  there  is  an 
exaltation  of  the  sympathies.  Egoistic  pleasures  of  all  kinds  are 
doubled  by  another's  sympathetic  participation ;  and  the  pleasures 
of  another  are  added  to  the  egoistic  pleasures.  Thus  round  the 
physical  feeling  forming  the  nucleus  of  the  whole  are  gathered  the 
feelings  produced  by  personal  beauty,  that   constituting  simple 
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attachment,  tbose  of  reverence,  of  love  of  iipprobation,  of  self- 
eateem,  of  prt^rty,  of  love  of  freedom,  of  sympatby.  These, 
all  greatly  exalted  and  severally  lending  to  reflect  their  excite- 
ments on  one  another,  unite  to  form  the  mental  atate  we  call  love. 
And  as  each  one  of  them  is  itself  comprehensive  of  multitudinous 
states  of  consciousness  we  may  say  that  this  passion  fuses  into  an 
immense  aggregate,  most  of  the  elementary  excitations  of  which 
we  are  capable;  and  that,  hence  results  its  irresis'tihie  power,' ' 


§  13.  A  volition  is  a  determination  to  action  and  is  considered 
an  undeeomposahle  element  in  mental  phenomena.  Mind  not  only 
feels  bat  acts,  puts  forth  energy  for  an  end  :  and  this  putting  forth 
energy  for  an  end  is  complete  volition.  Volitions  have  reference  to 
the  body  and  its  movements  and  to  the  mind  and  its  phenomena,  to 
the  present  time  and  to  the  future.  They  never  occur  indepen- 
dently of  feelings  but  in  connection  with  them  and  stimulated  by 
them.  A  feeling  of  pleasure  prompts  the  vohtionto  continue  the 
pleasure;  a  feeling  of  pain  the  volition  to  avoid  the  pain.  The 
simpler  feelings  give  rise  to  the  simpler  volitions ;  the  more  com- 
plex to  the  more  complex.  The  more  intense  the  feeling,  the 
stronger  the  volition ;  the  more  slight  and  evanescent  the  feeling, 
the  less  powerful  the  volition.  Volitions  are  purely  mental  pheno- 
mena ;  the  putting  forth  of  my  arm  is  not  a  volition  but  the  result 
of  one.  There  are  two  elements  in  volitions,  one  a  Selective  and 
the  other  a  Dynamic,  The  former  expresses  the  power  of  choosing 
between  alternatives,  of  adopting  one  course  out  of  many,  and  is 
the  intellectual  element ;  the  latter  is  the  force  or  energy  element. 
The  dynamic  element  is  attached  to  every  feeling  and  the  selective 
arises  irom  the  opposition  of  feelings. 

5  14.  Like  feelings,  bo  volitions  are  accompanied  by  nervous 
changes  in  the  body.  This  would  follow  from  the  fact  that  voli- 
tions occur  only  in  connection  with  feelings,  but  volitions  excite 
change  of  a  different  character  from  feelings,  For  action  the 
nervous  movement  proceeds  outward  from  tlie  brain  or  spinal  cord 
to  the  limbs,  head  or  other  parts  t«  be  set  in  motion ;  for  feeling 
the  movement  passes  inward  to  the  centres.  To  anticipate  wliat 
will  be  more  specifically  explained  in  another  chapter  it  may  be 
remarked  that  there  are  two  distinct  sets  of  nerves  employed  for 
these  two  movements — the  one  efferent  nerves  and  the  other 
Chiip.  VI II. 
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afferent,  the  former  characteristically  relating  to  volition  and  the 
latter  to  feeling.  Now  whenever  the  sets  of  nerves  used  in  feeling 
are  influenced  the  excitement  of  these  afferent  nerves  excites  also 
the  efferent  nerves  in  a  greater  or  less  degree,  and  tends  to  pro- 
duce outward  motion  and  action.  Correspondingly,  feeling  is 
attended  by  volitional  elements  complex  in  proportion  to  the  com- 
plexity of  the  feelings.  It  follows  then  that  volitions  are  capable 
of  reproduction  in  correspondence  with  the  representation  of  feel- 
ings. When  feelings  are  represented  the  nervous  changes  cha- 
racteristic are  reproduced  in  fainter  degree ;  with  them  are  repro- 
duced the  corresponding  stimuli  to  the  nerves  employed  in  action ; 
and  parallel  with  these  latter  excitements  arise  the  past  volitions 
associated  with  the  feelings  present.  As  the  feeling  grows  stronger 
the  volition  grows  stronger ;  and  as  the  feeling  passes  from  ideal  to 
real,  so  the  volition  may  pass  from  ideal  to  real  in  case  no  antago- 
nistic feeling  arises. 

§  15.  Where  the  djmamic  element  of  volition  occurs  alone  and 
without  any  consciousness  of  selection,  the  action  resulting  is  not 
ordinarily  deemed  voluntary  at  all,  but  is  spoken  of  as  involuntary. 
It  is  still  volitional,  however.  Reflex  actions  are  extreme  instances 
of  this  sort  of  action,  as  sneezing,  breathing,  the  peristaltic  move- 
ments of  the  intestines :  so  also  we  have  in  similar  case  automatic 
actions,  as  those  of  walking,  those  of  a  piano  player  fingering  the 
keys  in  playing  a  well-known  piece,  those  of  a  skilled  mechanic  in 
performing  certain  kinds  of  work.  Correspondingly,  if  the  selective 
element  could  be  present  to  the  exclusion  of  the  dynamic  there 
would  be  no  action  except  the  intellectual  process.  The  two 
elements  in  volition  vary  with  respect  to  each  other ;  and  in  the 
proportion  that  the  dynamic  becomes  ascendant,  the  action  tends 
to  grow  involuntary. 

§  16.  Classifications  of  volitions  may  be  made  exactly  corre- 
sponding to  classifications  of  feelings,  since  volitions  are  so  closely 
connected  with  them  ;  but  to  make  classifications  parallel  to  all  the 
classifications  of  feelings  would  be  of  no  especial  utility,  as  in  many 
cases  they  would  be  unintelligible  without  reference  to  feelings. 
Divisions  may  be  made  also  according  to  psychological  character- 
istics as  connected  with  the  intellect.  Divisions  are  made  too  with 
reference  to  the  ends  of  volitions ;  but  these  can  be  treated  more 
advantageously  in  subsequent  classifications  of  the  products  of  vo- 
lition than  in  classifications  of  volitions  considered  as  component 

VOL.  I.  H 
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parlE  of  mental  phenomena.     We  will  here  notice  three  classi- 


§  17.  Volitions  may  be  classified  according  to  their  degree  of 
representativeness  and  complexity.  This  classification  corresponds 
to  the  classification  of  feelings  according  to  their  degree  of  repre- 
sentativeness.    The  division  is  as  follows  : 

1.  Original  Volitions. 

2.  Keproduoed  Volitions. 

Original  volitions  are  those  which  arise  in  connection  with  presen- 
tative  feelings,  as  upon  the  sight  of  a  book  the  volition  to  take 
it  in  the  hand.  Reproduced  volitions  are  the  reproductions  in 
fainter  degree  of  original  volitions  which  accompany  represented 
feelings  and  form  the  completing  element  of  our  desires  or 
aversions  (desire  involving  ii  movement  toward  and  aversion  ii 
movement /runt).  They  areoiten  illustrated  in  facial  expressions 
or  movements  of  the  body,  as  shrugs  or  shudders  in  recollections 
of  objects  exciting  fear,  the  movements  in  the  last  case  being 
the  result  of  reproductions  of  the  original  volitions  to  avoid  or 
remove  the  cause  of  fear.  There  is  a  representative  element  in  all 
volitions,  Volitions  occur,  for  instance,  in  connection  with  pre- 
sentative-representative  feelings  which  are  compounds  of  original 
and  reproduced  volition.  To  recur  to  the  illustration  before  used — 
when  the  child  is  brought,  near  the  fire  his  volition  to  avoid  it 
is  a  com(K)und  of  the  reproduced  volitions  of  the  time  when  he 
was  burned,  and  the  jiresent  volition  to  step  back  or  to  one  side. 
Volitions  are  re-compounded,  and  occur  in  high  degrees  of  repre- 
sentation with  the  most  highly  representative  feelings.  I.ove  of 
property,  involving  a  determination  to  possess  property,  exliibits 
a  volition  of  great  complexify,  carrying  with  it  many  volitions 
arising  from  particular  volitic.ms  associated  and  aggregated  with 
imrticniar  feeling.  These  highly  integrated  volitions  might  he 
termed  Ee-Reproduced  Volitions. 

§  18,  It  is  evident  in  this  case,  as  in  that  of  feeling,  that  the 
divisions  of  this  classification  cannot  be  definitely  marked  out 
hut  are  only  relative.  The  divisions  indicate  broad  belts  shading 
into  each  other.  It  is  diiScult  to  determine  how  far  a  volition 
is  original,  and  how  far  reproduced.  Purely  original  volitions 
do  not  exist,  except  in  those  actions  usually  termed  involuntary. 
Pur]K>se  implies  some  degree  of  representation.  The  intricate 
nature  of  the  connection  between  feelings  and  feelings,  volitions 
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and  volitions,  and  feelings  and  volitions  renders  it  hard  to  make 
separations. 

§  19.  The  foregoing  classification  both  in  the  case  of  volitions 
and  the  similar  one  exhibited  in  feelings,  and  also  when  extended 
as  it  may  be  to  cognitions,  is  more  of  scientific  than  practical 
value.  Another  is  accordingly  suggested,  which  shows  some 
broadly-mjirked  characteristics  of  volitions,  irrespective  of  physical 
concomitants  and  sensational  or  emotional  connections.  Volitions 
may  be  divided  into — 

1.  Volitions  of  Attention. 

2.  Volitions  Immanent. 

3.  Volitions  Expressed. 

It  is  an  act  of  will  when  the  mind  simply  gives  its  attention  to  an 
object,  a  feeling,  an  idea,  or  train  of  ideas.  Not  always  is  attention 
voluntary  just  as  action  is  not  always  voluntary,  but  oftentimes 
it  is  so,  and  is  controlled  by  feelings  of  one  sort  and  another.  It 
is  essential  to  what  we  term  concentration  of  mind.  Immanent 
volitions  are  those  simple  preferences  which  take  their  rise  in  the 
mind,  but  whose  eflFect  is  not  directly  traceable.  No  immediate 
action  results  from  them,  so  far  as  appears,  but  they  are  never- 
theless volitions ;  they  aflFect  conduct  and  character  in  a  greater 
or  less  degree.  Expressed  volitions  are  all  volitions  which  are 
directly  traceable  into  resultant  actions. 

§  20.  Volitions  may  also  be  divided  into — 

1.  Governing  Volitions. 

2.  Occasional  Volitions. 

Governing  volitions  are  those  general  volitions  which  determine  a 
man's  character  or  life,  and  spring  from  the  most  highly  represen- 
tative feelings.  Determinations  to  right  conduct,  to  cultivate  the 
mind,  to  live  temperately,  to  acquire  property,  to  practice  a  pro- 
fession, to  lead  a  literary  life,  are  all  of  this  class.  Occasional 
volitions  are  those  arising  upon  special  occasions,  as  a  volition  to 
go  to  dinner,  to  take  a  seat,  to  speak,  to  give  or  to  withhold  some- 
thing. These  occasional  volitions  are  sometimes  in  furtherance  of 
and  consequential  from  the  governing  volitions  and  sometimes  in 
opposition  thereto,  or  apparently  in  opposition.  When  occasional 
volitions  are  repeated  frequently  in  opposition  to  the  governing 
volition,  the  latter  is  weakened  and  may  be  entirely  destroyed 
or  changed,  for  a  governing  volition  is  only  a  complex  of  repro- 
duced occasional  volitions.     Frequent  illustration  of  this  is  seen  in 
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hiiiTian  chiiracLer,  when  a  reiietition  of  evil  praclic-cs  perverts  and 

destri.iys, 

COGNITIONS. 

§  21.  If  there  were  no  other  element  of  mental  phenomena 
besides  feeling  and  volition,  we  should  not  be  able  to  accomplish 
any  examination  of  either.  The  completing  constituent  wanted  is 
cognition,  the  knowledge  element  of  mind, — thought.  This  also 
is  an  indeeompo sable  element  and  is  never  found  absent  from  our 
consciousness.  It  does  not  occur  without  feeling  and  its  exercise 
is  attended  with  volition,  though  the  volition  and  the  feeling  may 
be  scarcely  noticed.  We  have  no  experience  of  the  one  without 
the  other.  It  is  not  always  or  often  practicable  to  select  from  a 
train  of  thought  particular  cognition  and  say  that  a  particular 
feeling  and  a  pai-ticular  volition  attended  this  cognition,  but  as 
we  examine  the  whole  train  we  can  see  that  at  no  time  was  feeling 
or  volition  absent.  Cognitions  have  been  defined  as  the  relations 
between  fedinga.' 

§  22.  The  product  of  cognition  is  knowledge,  and  as  different 
modes  of  cognition  there  appear  all  the  intellectual  processes — 
memory,  abstraction,  genenilisation,  imagination,  judgment,  ratio- 
cination, except  80  far  as  the  same  are  affected  by  feeling  and 
volition.  As  before  implied,  cognitions  occur  in  trains,  and  one 
cognition  is  distinguished  Irom  another,  as  there  are  differences 
between  them.  Only  for  the  sake  of  completeness  is  it  necessary 
to  observe  that  since  cognition.s  are  always  accompanied  by  feel- 
ings, and  feelings  are  concomitant  with  nervous  molecular  changes, 
cognitions  also  are  invariably  accompanied  by  nervous  action. 

§  23.  Only  one  classification  of  cognitions  will  he  presented  at 
this  stage  of  our  study.  The  majority  of  classifications  of  cogni- 
tions are  really  of  the  products  of  cognition,  or  the  different 
varieties  of  cognitions,  aud  more  advantageously  can  be  con- 
sidered in  another  place.  The  following,  however,  which  corre- 
syionds  to  the  divisions  of  feelings  and  volitions  according  to  their 
degree  of  representativeness,  is  necessary  in  a  general  scientific 
consideration  of  cognitions.  As  in  the  former  cases,  so  now  the 
classification  exhibits  divisions  which  are  not  Bhaqily  defined, 
but  which  run  into  each  other.  Cognitions,  then,  are  divider! 
intxt — 

1.  i'resentative. 

2.  Kepresentative. 

'  H.  SpcDEer. 
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Presentative  Cognitions  are  cognitions  present  and  continuing, 
in  which  the  continuing  present  impression  is  the  primary  object 
of  cognition ;  as  the  cognition  of  a  present  object  before  my  eye 
or  of  a  present  pleasure  or  pain.  Representative  Cognitions  are 
those  in  which  the  present  impression  is  recognised  as  a  repre- 
sentation of  a  former  cognition,  and  is  subsidiary  to  the  original 
experience ;  as  all  recollections  of  experiences.  There  are  all 
gradations  of  representation.  A  separate  division  is  sometimes 
made  of  Presentative-representative  Cognitions — those  which 
arise  in  perception,  when  certain  sensations  are  experienced,  and 
these  call  up  the  representations  of  other  sensations  which  have 
before  accompanied  those  presented,  as  when  we  see  the  form  and 
colour  of  an  orange  and  are  led  to  endow  it  with  all  its  other 
qualities  or  attributes.  The  highest  and  most  complex  representa- 
tions, called  Re-representative  Cognitions,  are  aggregates  of  repre- 
sentation, and  include  the  most  general  ideas  and  combinations 
of  ideas,  as  general  and  abstract  truths,  and  the  most  involved 
operations  and  results  of  reasoning.^ 

§  24.  Classifications  of  things  cognised,  termed  categories, 
especially  those  of  Aristotle  and  Kant,  have  played  a  very  import- 
ant part  in  the  history  of  philosophy.  They  are  seldom,  however, 
of  much  value  for  psychology,  and  to  be  fully  understood  a  some- 
what elaborate  explanation  is  needed  of  the  whole  system  of  which 
they  in  each  respective  instance  form  a  part.  Accordingly  they 
would  not  be  of  enough  importance  to  warrant  their  insertion 
here ;  and  whatever  is  to  be  said  respecting  them  can  better  be 
deferred  to  later  pages,  their  place  being  supplied  by  the  results 
of  a  general  analysis  of  states  of  consciousness  soon  to  be  made. 

§  25.  We  are  now  prepared  to  make  a  synthesis  and  again 
consider  states  of  consciousness  in  their  integrity.  We  have 
observed  that  feelings,  volitions,  and  cognitions  do  not  exist 
singly  or  apart  from  each  other ;  that  not  only  is  there  no  break 
in  the  stream  of  feelings,  the  stream  of  volitions,  and  the  stream 
of  cognitions ;  but  the  three  streams  run  beside  each  other  and 
mingle  with  each  other.  No  feeling  is  found  without  volition 
and  cognition;  no  volition  without  cognition  and  feeling;  no 
cognition  without  feeling  and  volition.  The  three  are  interwoven 
with  each  other  inextricably ;  we  can  distinguish  the  threads  but 

*  The  divisions  Presentative- Representative  and  Re-representative  are  more 
peculiarly  Mr.  H.  Spencer's.  I  doubt  if  they  can  be  retained  to  mark  divisions, 
although  of  value  for  descriptive  purposes. 


102 


STATES  OF  CONSCIOUSNESS. 


cannot  disentangle  tliem.  Hence  we  are  jiistifieil  in  regarding 
the  true  unit  of  mental  phenomena  to  be  the  State  of  Conscioua- 
neaa,  and  not  a  feeling,  a  volition  or  a  cognition.  Mental  pheno- 
mena are  in  fact  made  up  of  aggregationa  and  successions  of 
Btates  of  consuiousnesa,  in  which  cognition,  feeling,  and  volition  are 
mingled  in  different  degrees.  While  it  is  true  that  now  cognition 
may  be  so  predominant  as  to  make  the  state  chanicteristieally  an 
intellectual  state  and  again  centrally -initiated  feeling  so  promi- 
nent aa  to  make  the  contUtion  an  emotional  state,  yet  the  other 
elements  are  not  wanting,  but  are  necessary  in  ordur  to  understand 
fully  the  prevailing  aspect  and  to  give  unity  to  the  whole;  to 
neglect  the  inferior  elements  is  to  content  ourselves  with  an  in- 
complete view  of  the  mental  state  and  may  involve  us  in  serious 
errors.  Everymentalstatehasacognitive,  emotional  and  volitional 
side,  all  of  which  must  be  exiimined  in  order  to  exhaust  what  there 
is  to  be  learned  about  the  phenomenon. 

^  26.  Let  us  noLe  in  the  uext  place  the  continuous  succession 
of  states  of  consciousness,  now  considered  as  wholes.  There  is 
never  any  interruption  of  consciousness,  of  which  we  are  able  to 
have  any  apprehension.  Of  course  there  is  in  sleep,  and  in  swoon- 
ing a  break,  but  whatever  it  is  we  only  infer  an  interruption  of 
the  normal  course  from  external  indications.  In  our  waking  and 
normal  condition  one  state  succeeds  another  uninterruptedly  and 
we  are  conscious  of  the  uncceasion.  Thought  succeeds  thought, 
feeling  succeeds  feeling,  volition  succeeds  voUtion,  and  they  suc- 
ceed each  other  interactingly. 

§  27,  The  indellniteness  of  states  of  consciousness  is  likewise 
t«  be  remarked.  There  ia  extreme  difficulty  in  defining  their 
limits;  indeedit  is  never  the  case  that  we  can  accurately  determine 
when  one  state  begins  and  another  cuda.  They  pass  by  degrees 
into  each  other,  overlap  one  another  and  intermingle  with  each 
other.  We  can  distinguish  them  by  their  difl'erences  and  persists 
ing  identity,  but  cannot  circumscribe  them  by  any  definite  line  of 
demarcation.  In  these  states  thought  is  by  far  the  most  definite 
elements. 

§  28.  There  should  also  be  noticed  a  tendency  to  agglutination, 
involution,  and  integration.  They  are  jwrpetually  growing  together, 
becoming  consolidated,  aud  changing  the  respective  proportions  of 
their  elements.  Keprcsentation  plays  an  important  part  in  this 
process,  bringing  np  former  sUites  and  fragments  of  former  states 
which  coalesce  and  fuse,  increasing  immenRciy  the  complexity  of 
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the  whole.  In  many  cases  we  can  trace  the  changes  and  analyse 
states  of  consciousness  into  others  prior  and  more  ultimate,  but  we 
can  never  decompose  them  into  anything  more  ultimate  than  a 
state  of  consciousness  having  its  threefold  aspect  of  feeling,  voli- 
tion and  thought.  In  this  fact  of  progressive  integration  is  found 
an  explanation  of  the  increase  of  a  person's  knowledge.  Con- 
sciousness seems  to  be  made  up  of  tracts  composed  of  lesser  tracts 
which  are  in  all  stages  of  consolidation.  There  is  presentation 
added  to  representation  and  again  as  combined  with  it ;  and  repre- 
sentation as  modified  by  re-representation,  going  on  to  indefinite 
degrees. 

§  29.  Further,  states  of  consciousness  in  their  progress  are 
accompanied  by  corresponding  nervous  changes  in  the  physical 
system,  through  which  they  are  registered  and  expressed  objec- 
tively. 


CHAPTER  IX. 
THE   GENERAL  ANALYSIS  OF  STATES  OF  CONSCIOUSNESS. 

§  1.  The  general  analysis  of  states  of  consciousness  brings  out 
primarily  and  most  prominently  the  threefold  aspect  of  such  states 
which  have  received  exposition  in  the  last  chapter.  Feeling,  voli- 
tion and  cognition  are  three  characteristic  phases  of  states  of  con- 
sciousness differing  from  each  other  and  yet  closely  bound  up  with 
each  other  in  mental  experience. 

§  2.  But  such  analysis  develops  some  further  facts  of  general 
psychological  value.  These  are  facts  respecting  the  relations  of 
the  object  of  consciousness  to  the  conscious  subject.  Of  what  are 
we  conscious,  taken  in  the  most  general  aspect  ?  The  word  co/i- 
8ciotL8ne88  means  primarily  a  knowing  with.  It  is  the  abstract  of 
conscious,  and  conscloiis  implies  a  something  which  is  conscious, 
a  something  of  which  it  is  conscious,  and  the  consciousness  itself. 
The  word  consciousness  is  used  as  a  term  referring  or  attributing 
something  to  a  subject  mind  as  appreciating  it.  What  is  this 
appreciation  ?     In  the  first  place  let  us  notice  our — 

CONSCIOUSNESS   OF   DIFFERENCE. 

§  3.  In  every  state  of  consciousness  we  are  conscious  of  some- 
thing differing  from  something.   That  A  is  not  B,  but  difl:erent  from 
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it  is  an  espeiience  an  univeraal  as  it  is  early.  The  hand  of  the 
infant  striking  against  its  mother  or  against  the  pillow  or  bed-cloth- 
ing gives  a  conscious  ex[terience  of  difference.  Every  name  is  given 
to  diBtinguish  aa  objeot  from  others,  and  the  necessity  arises  from 
the  phenomenal  feet  of  a  constant  appreciation  uf  difference  as 
involved  in  our  consciousness.  Tree,  house,  book,  doij,  bird,  stoiie, 
all  name  objects  which  have  in  the  mind  individuality,  that  is  an 
inlJjgrity  formed  by  a  sepai'ation  from  other  things.  The  apprehen- 
sion of  a  distinction  between  feeling,  vohtion,  and  cognition,  the 
separation  of  one  state  of  consciousness  from  anothei',  implies  as 
an  original  element  of  consciousness,  a  primitive  experience  of 
difference.  The  fundamental  antithesis  between  the  Ego  and  the 
Non-Ego,  which  we  considered  while  examining  the  jwstulates  of 
science  in  general  (Chap.  III.  §  3),  still  further  illustrates  and 
confirms  the  truth.  Every  cognition  of  duality  is  a  cognition  of 
difference  and  there  is  no  cognition  at  all  whith  is  not  a  cognition 
by  something  of  something.  Hence  consciousness  of  difference 
is  a  universal  element  of  states  of  consciousness.  Conaciousnesa 
implies  experience  of  something  not  the  same  as  something  else. 
Subject  and  Object,  Ego  and  Non-Ego,  one  as  distinguished  from 
two,  and  two  as  from  three,  feeling  which  is  not^cognition  and 
not-volition,  cognition  which  is  not-feeling  and  not-volition,  and 
80  forth — all  eiemplify  the  truth  that  in  every  moment  of  con- 
scious experience  as  making  up  tbat  experience  there  is  conscious- 
ness of  something  differing  from  something. 

§  4.  Let  it  be  again  noted  specifically  that  tliis  consciousness  of 
difference  exists  as  a  consciousness  of  difference  between  the  Ego 
and  the  Non-Ego,  by  which  self  distinguishes  itself  from  all  else, 
and  also  as  a  consciousness  of  difference  in  the  various  phenomena 
of  mental  life  irrespective  of  any  general  synthesis,  Two  cogni- 
tions are  apprehended  as  different,  or  two  feelings,  or  twovohtions. 
Moreover  this  difference  may  have  relation  fo  the  present,  past  or 
future  time.  We  are  conscious  of  two  present  feelings  as  different 
and  also  of  a  present  feeling  as  different  from  a  past  one ;  also  aa 
different  from  one  imaged  as  to  occur  in  the  future,  the  ideas  of 
Lime  being  concomitant  with  the  feelings,  cognitions,  or  cognitions 
of  fiiclings  which  are  compared. 

CONSCIOUSNESS  OF  AGREEMENT, 
j  5.  In  every  state  of  cousoiousness  we  are  also  conscious  of 
Bometldng  agreeing  with  something.     That  B  is  li,  and  that  Beta 
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is  like  B  is  involved  in  every  conscious  state.  We  identify  two 
feelings  as  similar,  two  cognitions  as  alike,  and  two  sequences 
of  cognitions  or  sensations  as  agreeing.  Wherever  we  note  an 
individual  we  imply  a  consciousness  of  agreement,  for  individu- 
ality demands  consistency  with  self,  that  is,  sameness  with  self. 
A  tree  or  a  stone  is  not  a  tree  or  a  stone,  in  sooth  loses  all  its 
individuality  unless  it  remains  before  the  mind  as  the  same  with 
itself.  Identity  of  experience  is  a  part  of  consciousness.  Indeed 
we  could  have  no  consciousness  of  difference  without  implying 
a  possible  sameness  or  agreement.  Feeling  A  is  different  from 
feeling  B,  that  is,  it  is  not  the  same  as  feeling  B.  Same  and 
different  are  a  pair  of  relative  names,  of  which  one  implies  the 
other,  and  in  like  manner  the  respective  experiences  which  they 
mark  mutually  imply  each  other.  The  antithesis  of  the  Ego  and 
Non-Ego  reqrdres  a  consciousness  of  agreement  as  well  as  a 
consciousness  of  difference,  for  in  order  that  there  may  be  a 
comparison  for  the  purpose  of  mutual  exclusion  even,  both  the 
Ego  and  the  Non-Ego  must  respectively  remain  constant ;  each 
must  be  thought  of  as  the  same  with  itself.  The  Law  of  Con- 
sistency is  also  but  another  expression  of  the  truth  that  every 
mental  experience  involves  a  consciousness  of  agreement;  the 
same  may  be  said,  indeed,  of  all  the  postulates  of  science,  but  of 
this  we  shall  have  occasion  to  treat  more  fully  a  little  farther  on. 

§  6.  The  same  considerations  of  time  as  we  noticed  in  the  case 
of  consciousness  of  difference  obtain  here  also.  We  identify  a 
feeling,  cognition,  or  volition  as  the  same  as  one  we  had  a  moment 
ago,  or  as  like  one  we  had  yesterday,  or  a  year  before,  and  we 
picture  to  ourselves  feelings  and  volitions  as  likely  to  recur  in  the 
future. 

§  7.  In  this  connection  it  may  be  well  to  notice  the  cognition 
of  personal  identity  and  individuality.  What  we  call  personal 
identity  depends  upon  consciousness  of  agreement.  The  Ego  of 
yesterday,  of  the  last  hour  is  the  same  as  the  Ego  of  to-day,  of 
the  present  moment.  We  are  conscious  of  an  identity  of  self 
under  all  circumstances  and  at  all  times. 

§  8.  There  are  all  degrees  of  agreement  and  difiference  which 
conscious  experience  apprehends.  Agreement  itself  is  manifested 
constantly  in  the  midst  of  difference.  I  say  two  dots  are  alike 
(•  •),  meaning  that  they  are  similar ;  for  that  they  are  in  some 
respects  dififerent  is  evident  from  the  consideration  that  it  is  their 
difference  which  makes  them  two  (cf.  Chap.  III.  §  18).     I  remove 
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my  eyes  from  the  page,  and  in  a  moment  bring  tliem  back.  I  say 
of  each  of  the  dots  that  it  is  the  Hame  dot  I  saw  a  moment  ago, 
meaning  that  it  ia  absolutely  identical  with  the  one  I  just  saw; 
and  aa  I  look  at  one  continuously,  I  say  it  is  the  same  from 
moment  to  moment.  Yet  if  it  were  not  different  from  the 
whiteness  of  the  surrounding  paper,  I  should  have  no  esperience 
of  it  whatever ;  and  now  that  it  does  appear,  if  it  did  not  continue 
the  same,  I  should  be  imable  to  say  that  it  is  different  from  the 
paper  or  from  the  other  dot  beside  it.  Consciousness  of  agreement 
and  difference  seem  to  he  interwoven  with  each  other  inextricably 
in  mental  experience,  and  the  two  as  correlated  are  fundamental 
constituents  of  every  etate  of  consciousness. 

CONSCIOUSNESS   OF   TIME, 

^  9,  In  every  state  of  conscionsuess  we  are  conscious  of  sonie- 
tliing  continuing  and  of  something  succeeding  something.  A 
feeling  or  a  cognition  continues,  one  moment  of  its  continuance 
succeeds  some  other,  and  when  the  feeling  or  cognition  ceaaea 
some  other  follows.  Now  duration  and  succession  are  two  elements, 
and  the  only  elements  of  time ;  hence  a  state  of  consciousness 
involves  and  implies  a  consciousness  of  time.  That  consciousness 
of  time  is  not  consciousness  of  agreement  or  difference  is  evident 
when  we  observe  the  fact  that  the  cognition  of  time  ia  neceasary 
to  tlLe  cognition  of  a  consciousness  of  both  agreement  and  differ- 
ence. In  order  that  there  may  be  a  consciousness  of  agreement 
or  difference  there  must  he  two  things  between  which  there  is 
agreement  or  difference,  or  at  least  two  states  or  appearances  of  the 
same  thing;  but  two  involves  succession — there  cannot  be  two 
things,  unless  there  is  one  succeeding  one — and  succession,  as  we 
have  just  seen,  is  an  element  of  time.  Further,  in  order  that  two 
things  may  be  pronounced  the  same  or  different,  tUey  must  con- 
tinue appreciably,  for  if  they  did  not  continue  appreciably  there 
would  be  nothing  of  which  to  predicate  agreement  or  difference. 
It  will  thus  be  seen  that  a  consciousness  of  time  is  inseparable 
from  and  necessary  to  a  consciousness  of  agreement  and  difference. 
All  mental  experiences  whatever  carry  with  them  the  cognition  of 
time — ^past,  present,  and  future.  No  thought,  feeling,  volition,  no 
state  orcondition  of  consciousness  exists,  in  which  time,  as  duration 
or  succession,  is  not  presupposed. 

5  10,  There  is  a  form  in  which  duration  and  succession  c. 
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which  deserves  mention.  This  is  what  is  termed  simultaneity,  or 
less  properly  co-existence  in  time.  This  consciousness  is  analys- 
able  into  the  consciousness  of  agreement  and  difference,  and  of 
duration  and  succession.  Two  things  appearing  in  consciousness 
together  give  the  experience.  Simultaneity  diflfers  from  succes- 
sion in  the  fact  that  the  mind  can  reverse  the  oixler  of  succession 
at  pleasure  when  two  things  are  simultaneous  in  consciousness ; 
in  a  succession  this  is  not  done.  Simultaneity  seems  to  me  a 
primordial  experience. 

§  11.  It  is  proper  to  observe  that  there  is  no  consciousness  of 
a  beginning  in  time  or  of  an  end  in  time.  For  to  be  conscious  of 
a  beginning  in  time,  there  must  be  a  representation  of  a  time 
when  consciousness  was  not,  that  is  a  representation  of  what  never 
could  have  come  into  consciousness ;  and  to  be  conscious  of  an 
end  of  time  would  require  that  there  should  be  a  continuation  of 
consciousness  after  consciousness  had  ceased,  in  order  to  be  con- 
scious of  its  termination — which  is  an  absurdity.  Consciousness 
does  not  directly  represent  itself  as  beginning  or  ending ;  there  is 
consciousness  simply  of  duration  and  succession  as  fundamental 
facts. 

CONSCIOUSNESS   OF   REPRESENTATION. 

§  12.  In  every  state  of  consciousness  we  are  conscious  of  some- 
thing as  represented.  If  we  have  a  feeling  which  we  identify  as 
the  same  with  or  similar  to  a  feeling  had  in  the  past,  there  must 
be,  in  order  to  the  accomplishment  of  such  an  identification,  a 
reproduction  or  representation  of  such  past  feeling.  For,  that  we 
may  compare  the  two  feelings  the  former  must  be  represented, 
since  otherwise  we  should  be  comparing  a  feeling  now  existing  with 
a  feeling  past  and  gone  and  out  of  mind,  a  comparison  of  something 
with  nothing,  which  is  an  absurdity.  The  earlier  experience  must  be 
represented,  that  is  brought  again  before  the  mind  and  cognised  as 
an  experience  before  had,  or  similar  to  such  a  past  experience.  A 
little  reflection  will  show  that  this  consciousness  of  representation 
is  a  necessary  part  of  all  conscious  experience.  We  have  seen  that 
continuance  and  identity  are  essential  characters  of  every  state  of 
consciousness.  But  there  is  no  continuance  or  duration,  cognisable 
as  such,  unless  there  is  a  tliread  running  through  the  moments  of 
the  experience  connecting  the  past  with  the  present.  As  a  second 
moment  of  a  given  feeling  comes  after  a  first,  I  identify  the  second 
which  is  present  with  the  first  which  is  past,  and  consciously 
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receive  them  as  oneand  tlie  same  experience.  But  such  an  ideuti- 
fication  canuot  be  made  unless  there  is  a  representation  of  the 
first  moment.  In  the  same  way  a  tliird  and  a  fourth  moment 
follow  aft^r  the  first  and  second  mid  are  identilied  wilh  them,  the 
Jirfit  and  the  second  beiug  represented  and  then  the  third  and  so 
on,  and  all  are  bound  together  by  a  continuouB  process  of  repre- 
sentation and  identification.  Just  so  soon  as  there  is  admitted 
a  contiuoance  or  duration  of  a  state  of  oonaciousness,  just  so 
soon  representation  and  a  consciousness  of  representation  are 
postulated.  But  continuance  or  duration,  as  has  been  already 
shown,  is  so  imjmrtant  an  element  in  a  state  of  consciousness  that 
without  it  there  is  absolutely  no  consciousness  at  all. 

§  13.  Still  more  plain  does  this  truth  appear  from  a  considera- 
tion of  personal  identity.  When  I  identify  myself  as  the  same 
Ego  persisting  through  minutes,  hours,  days,  and  years,  there 
are  involved  several  distinct  ideas,  which  I  have  or  of  which  I  am 
conscious,  though  they  may  be  so  blended  as  not  to  be  thought 
of  as  distinct,  unless  I  proceed  to  separate  them  out.  These  are 
— the  cognition  of  self  present  as  distinguished  from  not  self; 
the  idea  of  existing  in  time  past  and  having  a  consciousness  of 
self;  the  cognition  of  agreement  between  the  two  J  and  the  refer- 
ence of  this  cognition  of  agreement  to  self.  The  cognition  of 
self-existing  in  time  past  and  having  a  self-consciousness  needs 
some  further  analysis.  It  can  be  separated  into  the  cognition  of 
a  self-conscious  being  and  the  cognition,  as  a  matter  of  belief, 
that  such  a  Iteing  actually  esisted.  We  have  here  then,  aside 
from  consciousness  of  agreement,  difference  and  time,  a  belief 
that  my  idea  of  self  as  existing  in  time  past  corresponds  to  the 
actual  fact,  and  that  I  did  exist.  Thus  it  is  that  we  are  conscious 
of  a  representation  of  actual  experiences.  In  the  same  manner  in 
recognising  a  feeling  as  the  same  feeling  I  had  yesterday,  I  have 
the  idea  of  self  present ;  of  self  having  a  feeling  yesterday  ;  con- 
sciousness of  agreement  between  the  two  selves  and  the  two  feel- 
ings. Indeed,  we  could  not  have  the  idea  of  self  at  all  unless  we 
had  a  primordial  coneciousnesii  of  representation.  My  personal 
identity  postulates  that  I  be  the  same  Kgo,  who  had  some  specific 
experience  or  series  of  experiences,  and  which  in  order  t«  be 
apprehended  at  all  must  he  reproducai  or  represented.  I  cannot 
distinguish  the  presentations  to  my  mind  as  having  been  actually 
made  before,  or  in  other  words  I  cannot  distinguish  a  past  ex- 
perience actual  from   a   simple   thought   of  that  experience  lis 
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possible,  by  consciousness  of  agreement,  diflFerence,  or  time ;  there 
is  in  addition  in  the  former  case  a  belief  that  the  exi>erience 
actually  occurred  to  me.  The  idea  then  of  personal  identity  in- 
volves a  consciousness  of  representation. 

§  14.  Consciousness  of  representation  may  be  a  consciousness 
of  the  representation  of  an  idea,^  to  which  a  sensation  has  given 
rise  or  the  representation  of  an  idea  which  has  no  immediate 
antecedent  in  a  sensation.  At  the  time  when  we  take  cognisance 
of  a  sensation,  we  take  cognisance  of  it  as  a  sensation ;  when  we 
take  cognisance  of  an  idea  we  have  cognisance  of  it  as  an  idea 
with  no  sensation  directly  antecedent.  When  we  come  to  repre- 
sentation we  are  conscious  in  each  case  of  a  representation  of 
the  entire  mental  phenomenon,  iriclvding  the  conadousneaa  of 
agreement  and  difference  existing  at  the  original  preaentationj 
by  which  we  knew  a  sensation  from  an  idea.  There  is  occasioned 
thus  a  consciousness  of  a  consciousness  of  agreement  and  diflFer- 
ence. Sometimes  the  representation  is  imperfect  and  in  that 
degree  we  confuse  and  confound. 

§  15.  Consciousness  of  representation  then  is  involved  in  all 
states  of  consciousness.  Past  feelings,  volitions  and  cognitions 
are,  as  we  say,  consciously  recalled  as  such,  and  this  experience  of 
representation  it  does  not  seem  possible  to  decompose  into  any- 
thing more  ultimate. 

§  16.  It  may  be  asked  if  there  is  not  a  consciousness  of  presenta- 
tion as  well  as  a  consciousness  of  representation.  The  reply  is 
that  presentation  is  the  state  of  consciousness  itself.  To  say  we 
have  consciousness  of  presentation  is  not  to  give  an  element  of  a 
state  of  consciousness  but  to  declare  that  we  have  a  consciousness 
of  consciousness.  On  analysing  these  presentations,  which  are 
states  of  consciousness,  we  find  however  as  an  essential  constituent 
a  re-consciousness  which  we  are  not  able  to  ex[)lain  except  by  itself. 
This  is  the  consciousness  of  representation,  and  is  to  be  assigned  a 
place  as  an  element  of  presentative  consciousness. 

CONSCIOUSNESS   OF   POWER. 

§  17.  A  distinction  is  drawn  by  Aristotle  between  two  senses 
of  the  word  Poiver  and  between  these  two  as  proper  meanings  of 
the  word,  which,  though  criticised  by  some  philosophers,  is  never- 
theless legitimate  and  useful.     This  distinction  is  between  Active 

'  I  use  the  word  in  this  section  as  opposed  to  sensation. 
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PowiTJind  Passive  Power,  the  former  being  an  aln'litj'  to  make  and 
the  latter  an  ability  to  suffer  cliange.  The  liability  to  be  affected 
by  a  CRUse  is  called  Pasaive  Power,  or  by  some,  Susceptibility ; 
while  the  cauail  efficiency  is  called  Active  Power.  Thus  mnch 
premised  by  way  of  elucidation  of  what  is  to  follow,  we  are  prepared 
to  observe  that  conaciousness  of  difference,  of  agreement,  of  time, 
and  of  representation,  though  all  fundamentiil  facta  in  the  process 
of  knowing,  neverthelesf  do  not  give  iis  all  its  ultimate  chaiacter- 
istics.  There  is  something  morej  still  an  unresolved  element  in 
the  Ego.  It  is  atill  /  that  am  able  to  be  conscious  of  difference, 
agreement,  time,  and  representation.  It  is  I  that  underlie  and 
exiierience  feelings,  cognitions,  and  volitiona— samenesses,  dif- 
ferences, successions,  durations,  and  representations :  in  me  all 
these  experiences  are  united.  I  am  the  one  fxperiencini),  miferinij, 
receiving.  This  consciouBness  is  not  supplied  by  what  we  have 
heretofore  indicated  and  it  cannot  be  analysed  into  anything  more 
ultimate.  Further,  the  Ego  is  conscious  of  ;in  ability  activdy  to 
mfitbence  its  own  states.  The  mind  is  conscious  of  a  power  to  con- 
trol in  a  greater  or  less  degree  its  own  trains  of  ideas,  combine 
them,  separate  them  and  reproduce  them.  In  the  consciousness 
of  representation  we  are  conscious  of  a  power  in  and  of  ourselves 
that  represents.  In  whatever  acta  we  do,  in  all  mental  efforts  and 
operations  we  are  conscious  of  a  spontaneity,  an  energy,  a  power 
that  moves,  int«uds,  jiurposes,  wills. 

5  18.  In  all  slates  of  consciousness  then  is  involved  the 
notion  of  power  either  active  or  passive — ^power  to  receive  im- 
pression or  influence,  and  also  power  to  re-act  and  iu  its  Uuti  to 
influence.  In  all  the  fuudamental  chamcteriiitica,  of  which  es- 
position  has  here  been  made,  there  is  implied  this  consciousness  of 
power.  In  consciousness  of  difference  there  is  postulated  a  power 
to  discern  difference.  The  Ego  is  able  to  distinguish  this  from  lluil ; 
if  such  an  ability  did  not  exist  there  could  lie  no  consciousness  of 
difference  at  all.  The  same  fact  is  apjiarent  with  reference  to  cou- 
Hciousness  of  agreement  and  of  time,  and  ]ierhaps  most  strikingly 
of  all  in  consciousness  of  rejjreseutation.  1  am  not  only  couscious 
of  the  representjition  but  am  conscious  of  the  ability  to  represent; 
and  when  the  representjition  takes  place  1  am  conscious  of  a  power 
in  myself  which  is  representing. 

5  19.  This  consciousness  of  power  does  not  imply  a  cunseioiia- 
ness  of  eilhcr  dc|iendence  or  independence.  It  exists  irreepeo- 
livc  of  any  comjiliwitions  of  freedom  or  necessity,  liberty,  fate,  or 
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chance.  I  am  conscious  of  power  in  volition  whether  the  exercise 
of  this  power  be  or  be  not  itself  conditioned  by  antecedent  trains 
of  sensations  or  ideas ;  the  volition  still  in  any  event  carries  with 
it  and  implies  a  consciousness  of  the  exercise  of  power  in  and 
springing  from  the  Ego. 

§  20.  It  does  not  seem  possible  to  make  a  synthesis  of  the  two 
modes,  activity  and  passivity,  in  any  other  manner  than  to  make 
them  modes  of  power  excluding  each  other.  We  cannot  analyse 
either  active  power  or  passive  power  into  anjrthing  else.  Passivity 
and  activity  appear  to  be  two  sides  of  the  same  thing,  analogous 
to  static  and  dynamic  force.  We  might  call  consciousness  of  power 
consciousness  of  self  were  it  not  for  the  fact  that  it  does  not  consti- 
tute the  whole  self-consciousness,  analysis  revealing  and  the  nature 
of  states  of  consciousness  requiiing  the  other  elements  we  have 
noticed.  We  might  call  it  consciousness  of  force  if  we  did  not  use 
the  term  force  as  applying  to  the  Non-Ego,  whereas  this  mental 
power  excludes  Non-Ego  force  in  the  primitive  distinction  between 
the  Ego  and  the  Non-Ego.  Upon  the  whole  there  is  no  charac- 
terisation so  appropriate  as  that  of  consciousness  of  power,  by 
which  to  mark  this  remaining  elemental  constituent  in  knowing 
Ego  phenomena. 

§  21.  We  find,  therefore,  as  the  result  of  the  most  general 
analysis  of  states  of  consciousness,  five  general  expressions  indicat- 
ing the  elements  of  our  consciousness,  namely  consciousness  of 
difference,  of  agreement,  of  time,  of  representation,  and  of  power. 
As  the  analysis  of  the  last  chapter  gave  us  feelings,  volitions  and 
cognitions  —  the  subjective  aspects  of  states  of  consciousness 
objectified  ;  so  in  the  present  we  have  obtained  the  constituent 
elements  of  the  process  of  consciousness — the  knowing.  No  one 
of  these  can  be  analysed  into  anything  else  and  each  one  of  them 
implies  and  postulates  the  others.  Difference  implies  agreeinent 
and  the  converse  and  both  imply  durjition  and  succession.  Equally 
duration  and  succession  imply  the  two  others  and  also  representa- 
tion. In  its  turn  representation  implies  continuance  an:l  agree- 
ment and  thus  difference  also  and  hence  succession.  We  have  just 
seen  the  necessity  of  postulating  power  and  power  is  nothing 
excei)t  it  be  persistent :  and  if  persistent  it  must  be  consistent 
with  itself.  It  thus  postulates  continuance  and  agreement  also 
and  through  ihem  the  others  of  tlie  five  elements. 
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CHAPTER   X. 

THE  OENERAL  SYA'THESIS  OF  STATES  OF  GOysClOUSNSSS. 

§  1.  TSE  most  general  synthesis  of  states  of  consdousness 
of  the  individual  Ego  ^'ives  us  what  we  term  the  Mi7id  of  that 
individual.  A  eimilar  Bynthesis  of  all  states  of  consciousness 
viewed  by  introspection  and  by  outward  observation  develops  ua 
a  result  Mind  in  general.  This  name  Mind  is  a  general  term 
indicating  a  unity  of  all  states  of  couacioosness  of  an  Ego  as 
in  and  api>ertaining  to  that  Ego ;  and  as  extended  to  its  most 
general  signification  it  indicates  a  general  unity  of  all  these 
lesser  unities.  If  I  say  my  mind,  I  mean  that  I  objectify  all  my 
states  of  consciousness,  unite  them  iu  a  general  synthesis  and 
refer  them  to  a  subject  Ego.  The  expression  my  mind  is  often 
used  as  equivalent  to  Ego,  and  the  words  mitid  and  maUer  are 
frequently  employed  to  mark  the  same  cognitions  and  the  same 
ojipositions  as  Ego  and  Noiv-Ego.  There  are  some  other  words 
by  which  the  unity  of  8tat«s  of  coustiousness  is  characterieed. 
One  of  these  is  the  word  Person  ;  this  signifies  not  merely  mind 
but  a  being  having  mind.  Of  course  the  word  mind  connotes 
a  being  haviug  mind,  hut  Person  seems  to  denote  the  being  and 
connote  mind.  Person  points  to  the  Ego  considered  as  purely 
objective,  that  is  as  a  being  like  oiuself,  but  (piasi  outside  of 
ourself ;  while  the  word  Ego  itself  directs  the  attention  inward. 
Person  is  used  more  frequently  as  a  descriptive  word  applied  to 
the  Ego  than  as  an  ultimate  and  independent  term,  probably 
because  it  has  inferior  and  coUoqiiiid  meanings  which  might  con- 
fuse and  cloud ;  as  (to  illustrate)  in  its  use  for  the  word  intUvidual 
to  designate  numerictd  cognitions  in  phrases  like  /  have  seen  three 
peraonsi  and  also  in  its  use  for  man  in  general,  bs  He  is  a  peculiar 
pej-son.  Another  word  to  he  uoticed  is  SotUf  by  which  we  denote 
an  Ego  considered  as  objective  and  connote  mind  and  the  attribute 
of  immortality.  It  is  evident  then  that  soul  denotes  the  Ego 
regarded  with  reference  to  a  believed  future  existence  after  the 
change  we  adl  death.  As  associated  with  this  belief  the  term 
Spirit  is  brought  to  view.  This  latter  word  also  denol  es  the  Ego 
and  connotes  mind  as  an  attribute  of  the  Ego,  together  with  Ihe 
idea  of  its  existence  apart  from  and  in  the  absence  of  a  body.  The 
word  spirit  hue  reference  to  the  belief  in  a  future  existence  and 
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adds  the  farther  idea  of  existence  independent  of  a  body.  But 
inasmuch  as  we  know  nothing  of  Ego  existence  without  a  material 
body  and  have  no  experience  of  such  an  Ego  without  the  accom- 
paniment of  physical  conditions,  we  are.  by  the  use  of  these  last 
two  names,  making  an  assumption  in  regard  to  the  Ego  for  which 
introspection  certainly  gives  no  data.  It  is  only  by  a  full  and 
careful  examination  of  states  of  consciousness  under  all  their  actual 
conditions  that  we  can  determine  at  all  whether  any  such  belief 
is  a  proper  or  warrantable  one ;  and  then  even  at  best  it  can  be 
only  a  matter  of  belief  or  expectation  and  is  not  inherent  in 
and  essential  to  the  idea  of  an  Ego,  the  idea  of  consciousness 
or  of  sentience.  States  of  consciousness  exist  and  are  subjects 
of  science,  irrespective  of  any  considerntions  of  immortality.  It 
is  therefore  unwise  to  make  any  unnecessary  assumptions  by  the 
use  of  terms  with  such  implications  as  belong  to  Soul  and  Spirit, 
The  general  unity  of  states  of  consciousness  is  hence  best  expressed 
by  the  word  Mind.  Psychology  thus  may  be  said  to  be  the  science 
of  mind,  and  mind  may  be  said  to  have  its  three  functions  of  feel- 
ing, volition,  and  thought,  and  where  these  three  exist  there  may 
be  said  to  be  a  mind. 


CHAPTER   XI. 

THE  POSTULATES  OF  PSYCHOLOGY  ANI)  THEIR  RELATIONS 
TO  THE  FUNDAMENTAL  POSTULATES  OF  SCIENCE. 

§  1.  It  is  mind  that  studies  mind ;  and  what  we  know  of  mind 
is  only  our  cognition  of  those  things  which  in  their  synthesis 
make  up  mind.  It  is  I  that  examine  myself.  I  subject  my  own 
states  and  conditions,  my  feelings  and  thoughts  to  my  mind's 
inspection,  as  I  would  a  landscape,  a  flower,  or  an  animal :  but 
underneath  all  is  /.  It  is  now  important  to  emphasise  in  respect 
to  mind  and  mental  phenomena  the  fact  postulated  at  the  very 
outset,  that  all  knowledge  implies  a  knower,  a  knowing,  and  a 
known — in  other  words  a  subject  and  an  object  and  a  relation 
between  the  two.  Not  less  in  the  study  of  states  of  conscious- 
ness than  in  the  study  of  external  objects  is  it  true  that  all  we 
know  of  them  and  of  their  unity  mind  is  of  mind  objectified. 
Nevertheless  as  thus  objectified  consciousness  and  mind  are  in- 
varijibly  made  attributes  of  a  subject  mind  which  is  their  substance 
VOL.  I.  \ 
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— au  Ego  underlying  all  tUeir  phenomena.  Although  we  appre- 
hend Mind  in  ita  unity  by  a  synthesis  of  states  of  conscioasness, 
yet  the  subject  mind  is  all  the  while  postulated  as  the  maker  of 
the  synthesis,  A  aubjeet  Ego  is  everywhere  postulated  for  states 
of  conseiouBne»ti.  Now  the  instant  we  attempt  to  examine  and 
analyse  this  subject  Ego,  we  objectify  it  and  again  there  rises  ■ 
behind  an  objectified  Ego,  mind  or  conaeiousness,  a  subject  which 
we  have  not  reached.  It  hence  appears  that  we  cannot  get  the 
subject  mind,  or  the  subject  Ego,  the  ultimate  substance  of  states 
of  consciousueBB  before  us  at  all  for  tlie  purposes  of  examination 
and  scientific  knowledge.  What  we  seek  in  that  direction  forever 
eludes  our  grasp.  We  cannot  decompose  the  aubjeet  mind,  or 
indeed  think  it  at  all,  although  we  cannot  think  without,  postulat- 
ing it.  We  ascribe  to  mind  attributes  and  characteristics,  which 
we  predicate  of  mind  aa  a  whole,  but  by  mind  we  mean  the  under- 
lying subject  or  substfluce  of  mental  phenomena.  That  is,  we 
predicate  of  the  subject  mind  certain  facts,  though  as  we  look 
closely  we  discover  that  in  the  process  we  are  making  subject 
mind  object  mind  and  that  there  still  lies  behind  a  subject 
■which  we  have  not  reached.  Both  language  and  thought  utterly 
fail  us  in  attempting  either  to  give  or  to  gain  any  idea  whatever 
of  the  substance  of  mind.  More,  we  are  unable  to  bring  it  into 
thought.  Ko  exposition  can  effect  this  j  no  ingenuity  of  speech, 
reasoning  or  imagination  can  accomplish  it.  Subject  mind  we  do 
not  know,  and  ctmnot  know:  yet  we  cannot  think  without  postu- 
lating it.  Everything  we  say,  everything  we  are  conscious  of  pre- 
supposes it. 

THE   EGO  AS   SUBJECT. 

§  2.  These  considerations  bring  us  to  the  first  postulate  of 
psychology,  which  la  the  following: — AU  States  of  Coiiaciouanesa 
hnply  and  postulate  a  su!^ect  Ego,  whose  substance  is  unknovm 
and  unhioivabU,  to  which  States  of  Consciousness  are  referred  aa 
attributes  but  which  in  the  proceee  of  reference  becomes  objectified 
and  becomes  itself  an  atirib^Ue  of  a  subject  Ego  which  lies  still 
beyond,  and  which  ever  etudes  cognition  tliough  ever  postulated 
for  cognition. 

5  3.  In  thus  postulating  a  subject  Ego  we  are  obliged  to  obey 
a  law  of  mental  constitution  requiring  ns  in  the  act  to  objectify 
the  subject  mind  in  order  to  think  of  it  at  all ;  to  introduce  and 
hold  up  for  the  mind's  contemplation  and  examination  a  symbol 
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of  this  subject  mind,  which  is  none  other  than  a  unity  of  con- 
sciousness formed  by  synthesis  and  generalisation.  A  distinct 
unity  is  thus  formed  which  is  regarded  as  substance,  in  which  inhere 
all  the  lesser  unities  and  diflPerences  indicated  in  states  of  conscious- 
ness. But  the  crystallisation  of  all  mental  phenomena  around  a 
posited  subject  Ego  has  other  implications  which  we  must  now 
consider.  So  fer  as  we  have  a  consciousness  which  gives  us  an  Ego 
as  a  unity,  just  so  far  do  we  also  postulate  a  Non-Ego ;  for  the 
erection  of  such  a  unity  implies  something  from  which  it  is  sepa- 
rated and  which  is  not  that  unity.  An  Ego  implies  and  requires 
a  Non-Ego.  And  further,  as  we  examine  states  of  consciousness 
there  appear  certain  phenomena  which  as  a  fact  we  do  not  refer  to 
an  inward  substance  but  to  an  outward.  We  distinguish  a  sen- 
sation from  an  idea.  Impressions  from  without  come  into  con- 
sciousness and  are  cognised  as  diflferent  from  other  experiences 
which  appear  to  come  up  from  within  to  meet  those  coming  from 
without.  All  such  intrinsic  impressions  we  exclude  from  the  syn- 
thesis which  gives  us  mind  and  leads  us  back  to  the  Ego.  Now 
in  like  manner  as  a  substantial  ground  for  these  mental  or  Kgo- 
phenomena  is  postulated  in  a  state  of  consciousness  as  appertain- 
ing to  the  known,  so  for  such  Non-Ego  phenomena  is  postulated 
in  a  state  of  consciousness  a  substantial  ground  in  a  Non-Ego,  as 
appertaining  to  that  which  is  known. 

THE  SUBJECT  NON-EGO. 

§  4.  Hence  we  have  a  second  postulate  of  psychology  in  the 
following  : — All  States  of  Consciousness  imply  and  postulate  a 
subject  Non-Ego  as  antithetical  to  and  exclusive  of  the  subject 
Ef/o  and  luhich  furnishes  a  ground  for  the  common  synthesis  of 
all  things  entering  into  consciousTiess  {if  such  there  be)  which  are 
distinguished  by  it  from,  things  of  and  belonging  to  the  Ego. 

§  5.  We  shall  very  soon  have  occasion  in  subsequent  chapters 
to  consider,  so  far  as  is  necessary  for  a  science  of  states  of  con- 
sciousness, the  phenomena  which  relate  to  the  Non-Ego ;  and  until 
then  we  may  be  relieved  from  tracing  their  relations  and  from 
generalising  those  phenomena.  It  is  suflBcient  to  state  that  among 
the  generalisations  are  Foi^ce  and  Matter.  The  common  antithesis 
of  Mind  is  Matter.  There  is  a  difference  in  the  meanings  of  Force 
and  Mattel* ;  and  the  generalisation  which  in  respect  to  Non-Ego 
phenomena  results  in  the  idea  Force  has  in  respect  to  the  Ego 


pheuomena  a  correspondent  and  correlative  in  the  idea  Pmver ; 
this  latter  term  presents  an  antitliesis  to  and  at  ttie  same  time 
suggests  an  analogy  with  the  term  Fm'ce,  If  then  we  make  use 
of  these  three  sets  of  eorrelatives,  Minil-Matttr,  Pmver-Force,  Eijo- 
Non-Eijo,  we  shall  express  the  diversities  and  analogies  which  are 
given  by  the  highest  generalisation  a  of  those  phenomena  we  re- 
spectively call  Ego-phenomena  and  Non- Ego- phenomena,  and  at 
the  same  time  we  shall  correctly  indicate  the  inevitable  reference 
of  these  two  sets  of  phenomena,  each  to  its  own  ixjstulated  sub- 
stance and  subject,  which  does  not  come  into  states  of  conaciousuesa 
at  all  but  which  is  implied  in  all  consciousness, 

§  6.  It  would  seem  then,  since  knowledge  implies  a  hiiower,  a 
knowing,  and  a  hiowii,  that,  inasmuch  as  the  state  of  consciousness 
itself  is  known  and  thus  distinguished  from  the  hnvwer  and  that 
which  is  not  the  hriower  is  Non-Ego  while  the  hiowflr  is  Ego,  that 
a  subject  Non-Kgo  must  be  postulated  as  underlying  states  of  con- 
sciousness themselves.  This  difficulty  has  been  already  pointed  out 
(Chap.  Ill,  §  8)  and  what  explanation  seems  possible  has  been 
given.  The  data  of  psychology  furnish  us  not  merely  with  facts 
attained  hy  introspection  but  also  facts  attained  by  outward 
observation ;  this  outward  observation  is  accomplished  through 
sensations,  and  the  sensation  (a  feeling  peripherally-initiated 
(Chap.  VIII.  §  6))  is  a  mental  phenomenon  which  is  distinguished  in 
consciousness  as  having  a  side  relating  to  things  outside  of  and  not 
forming  a  part  of  states  of  consciousness.  Between  this  series  of 
phenomena  and  the  series  of  iutemal  phenomena,  the  mind  draws 
a  broad  line  of  demarcation.  The  latter  are  considered  as  belong- 
ing to  and  of  the  Ego,  though  for  the  purposes  of  knowledge 
objectified  and  regarded  qud'Si  Non-Ego ;  while  the  former  are 
distinguished  as  of  and  belonging  to  a  subject  Non-Ego.  These 
are  facta  of  mental  constitution;  however  anomalous  they  may 
seem,  they  exist  and  the  anomaly  lies  in  the  nature  of  mind 
itself  and  cannot  lie  overcome  by  any  skill  of  exposition. 

THE    REia,ECTlUN    OF   CONSCIOUSNESS. 

§  7.  All  iivermenta  reHpecHiuj  States  of  Conaciouaneas  jiostit- 
UUe  that  there  are  »iich  States  of  Conscioitaneaa  whick  are  thenir- 
selves  or  may  be  made  objecln  of  cognition  in  all  their  oonscioua 
evperiencea. 

Of  course  in  order  that  there  may  be  a  science  of  states  of 
^^nsciousuess,  there  must  be  a  knowledge  of  such  states,  and  this 
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cannot  be  without  a  power  of  reflection  by  which  the  mind  turns 
back  upon  itself  and  examines  its  own  states,  phenomena  and 
conditions.  This  is  what  we  term  self-consciousness  and  depends 
upon  representation, 

THE   COMPOSITION   OF  CX)NSCIOUSNESS. 

§  8.  Having  given  a  subject  Ego  as  known  and  a  subject  Non- 
Ego  underlying  that  which  is  known  (except  what  is  known  re- 
flectively which  is  regarded  qua»i  Non-Ego  but  referred  to  the 
Ego),  and  having  given  also  the  postulate  that  states  of  conscious- 
ness are  themselves  objects  of  knowledge,  we  have  one  other  pos- 
tulate of  psychology  which  relates  to  the  process  of  conscious- 
ness itself  or  the  relation  subsisting  between  the  knower  and  the 
known : 

All  States  of  Canacioitsness  imply  aifid  postulate  a  conscioits- 
Tiesa  of  something  differing  from  something^  something  agreeing 
with  som,ething ;  something  continuing  and  something  succeed- 
ing something ;  of  som^ething  as  represented ;  and  of  something 
receiving  or  sufferi/ng  and  something  acting. 

This  expresses  the  results  of  the  general  analysis  of  the  last 
chapter  but  one  and  need  not  be  further  discussed  here  (Chap.  IX.). 

§  9.  We  have  thus  four  postulates  of  psychology ;  firstj  the 
postulate  of  the  Subject  Ego ;  8eco7idly^  the  postulate  of  the  Sub- 
ject Non-Ego;  thirdly^  the  postulate  of  the  Reflection  of  Conscious- 
ness ;  fourthly^  the  postulate  of  the  Composition  of  Consciousness. 
In  addition  we  have  at  the  threshold  of  our  science  a  description 
of  States  of  Consciousness  as  having  a  threefold  aspect  of  Feeling, 
Volition,  and  Cognition,  each  an  indecomposable  element  of  a  stat^ 
of  consciousness  and  no  one  found  without  the  others.  We  have 
also  a  general  unity  of  states  of  consciousness,  efl'ected  by  a  general 
synthesis,  which  we  call  Mind  and  which  by  the  postulates  is  re- 
ferred to  a  subject  Ego  and  distinguished  from  the  subject  Non- 
Ego  and  its  attributes.  Having  thus  seen  in  a  general  way  what 
is  assumed  and  given  at  the  outset,  we  can  proceed  with  the 
details  required  by  a  psychological. science,  expecting  to  find  in  the 
detailed  examination  confirmation  of  the  truths  expressed  in  the 
postulates  here  advanced. 

THE   POSTULATES   OF   SCIENCE   IN   GENERAL. 

§  10.  Before  proceeding  to  study  the  conditions  of  states  of 
consciousness  it  is  desirable  to  recur  to  the  fundamental  postulates 
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of  science  wliiuli  we  considered  in  the  latroduction  (Chap.  III.) 
and  note  the  relations  of  the  pustulates  of  psychology  to  them. 
It  will  be  seen  at  once  that  the  first  two  psychological  postulates 
just  enunciated  are  but  a  re-statement  of  the  first  postulate  of  science 
in  general,  which  expresses  the  Fundamental  Antithesis  of  the  Ego 
and  the  Non-Ego.  And  as  we  previously  saw  that  this  antithesis 
implied  the  I<aw  of  Consistency  and  that  of  Identification  as  well  as 
the  Uniformity  of  Nature  (Chap  III.  §  24)  we  shall  now  have  no 
difficulty  in  seeing  that  these  three  last-named  laws  are  also  implied 
as  postulates  of  psychology  and  included  in  the  latter.  Moreover, 
of  agreement  is  only  an  expression  as  apphed  to  states 
i  of  the  same  truth,  which  stated  generally  is  the 
Law  of  Omsislency — Whatever  i-»,is.  And  consciousness  of  agree- 
ment and  difference  together  express  the  psychological  phase  of 
the  Ijiw  of  Identification ;  that  law  is  a  statement  of  what  is  meant 
by  consciousness  of  agreement  and  difference,  hut  made  broad 
enough  so  as  not  only  to  cover  mental  states  as  such  but  all  other 
objects  of  knowledge.  Likewise  in  consciousness  of  time  and  re- 
presentation taken  in  connection  with  agreement  and  difi'erence 
we  have  a  psychological  expression, as  related  to  psychological  data, 
of  the  uniformity  of  nature  (see  Chap.  III.  §  17).  For  the  fiict  that 
some  past  experience  is  represented  and  known  as  a  representation 
of  a  past  experience  in  every  state  of  consciousness  implies  that 
what  has  been  in  the  past  will  recur,  varyingonly  as  circumstances 
vary ;  the  fact  that  a  thing  agrees  with  itself  in  order  that  it  may 
differ  from  another  also  implies  the  stability  of  nature ;  and  the 
same  tnith  is  postulated  in  the  continuance  of  anything  whatever. 
Indeed,  the  very  form  of  our  postulates  is  a  statement  of  the  uni- 
formity of  nature,  for  they  are  general  and  i^tjited  as  applying  to 
all  states  of  consciousness,  which  only  means  that  as  such  states 
have  been  found  to  possess  certain  characteristics,  so  in  the  future, 
wherever  such  states  arc  found,  so  far  fort.h  as  they  are  similar 
tliey  will  be  found  to  have  the  same  characteristics  ;  in  other  words, 
whatever  cognition  has  been  made  in  the  past  will  recur  and  hfi 
repeated  if  the  circumstances  of  the  former  cf^ition  recur — and 
this  is  the  Uniformity  of  Nature. 

§  1 1.  It  will  also  be  seen  that  the  truth  of  the  law  of  nature's 
uniformity  rests  very  peculiarly  upon  the  jisychological  fact  of  re- 
presentation ;  for  nniess  we  can  represent  the  past  we  have  no  means 
of  comparing  the  present  with  it  or  of  predicting  the  future.  We 
cannot  say  what  has  been  in  the  ixiat  unless  we  have  a  power  of 
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representation  which  brings  up  a  past  experience  and  enables  us 
to  know  it  as  such.  And  unless  we  are  able  to  represent  the  past, 
we  are  wholly  unable  to  generalise  and  absolutely  have  no  guide 
for  the  future. 

§  12.  The  fundamental  postulates  of  science  have,  therefore, 
a  very  intimate  connection  with  the  postulates  of  psychology.  Not 
only  is  there  no  contradiction  between  them,  but  they  mutually 
imply  each  other  and  are  in  tlie  main  different  expressions  of  the 
same  truths,  the  psychological  laws  being  in  form  suitable  to  cover 
the  objects  with  which  psychology  deals  and  the  more  general  laws 
being  susceptible  of  application  to  all  science  whatsoever.  The 
fundamental  postulates  of  science  as  hereinbefore  given  are  pos- 
tulates of  psychology  to  which  are  added  the  four  postulates  of 
this  chapter  as  being  special  expressions  adapted  to  psychological 
science.  We  will  close  this  portion  of  our  work  with  a  recapitula- 
tion in  tabular  form  of  these  universally  assumed  truths. 

KNOWLEDGE   IN  GENERAL. 
FUNDAMENTAL   rOSTULATES   OF  SCIENCE.      (Chap.  III.) 

The  Fundamental  Antithesis. 

First.  Knowledge  implies  and  cognises  as  distinct  and  mu- 
tually exclusive  a  self  and  not-self  (Ego  and  Non-Ego),  and  mani- 
festations of  each. 

The  Lata  of  Consistency. 

Second.  Whatever  is,  is. 

A  thing  cannot  at  the  same  time  both  be  and  not  be. 

The  Law  of  Nature's  Uniformity. 

Third.  Whatever  cognition  has  been  made  in  the  past  will 
recur  and  be  repeated,  if  the  circumstances  of  the  former  cognition 
recur. 

As  circumstances  vary  so  cognitions  vary  as  respects  sameness 
and  difference. 

The  Law  of  Identification. 

Faitrth.  Whatever  objects  of  cognition  or  subjects  (in  a  gram- 
matical sense)  of  affirmation  are  alike ;  so  far  forth  as  they  are 
like,  they  may  be  substituted  the  one  for  the  other  or  used  inter- 
changeably, and  whatever  is  affirmed  of  the  one  may  be  affirmed  of 
the  others. 
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Whatever  objects  of  cognition  or  subjects  (in  a  grammatical 
sense)  of  affirmation  are  diflferent ;  so  far  forth  as  they  are  diflferent, 
they  cannot  be  used  interchangeably,  and  nothing  which  is  affirmed 
of  the  one  can  be  affirmed  of  the  others. 

PSYCHOLOGICAL   KNOWLEDGE. — THE  SPECIAL   POSTULATES   OF 

PSYCHOLOGY. 

The  Law  of  the  Subject  Ego. 

First.  All  States  of  Consciousness  imply  and  postulate  a  sub- 
ject Ego,  whose  substance  is  imknown  and  unknowable,  to  which 
States  of  Consciousness  are  referred  as  attributes  but  which  in  the 
process  of  reference  becomes  objectified  and  becomes  itself  an 
attribute  of  a  subject  Ego  which  lies  still  beyond  and  which  ever 
eludes  cognition  though  ever  postulated  for  cognition. 

The  Law  of  the  Subject  Non-Ego, 

Second.  All  States  of  Consciousness  imply  and  postulate  a  sub- 
ject Non-Ego  as  antithetical  to  and  exclusive  of  the  subject  Ego 
and  which  furnishes  a  ground  for  the  common  synthesis  of  all 
things  entering  into  consciousness  (if  such  there  be)  which  are 
distinguished  by  it  from  things  of  and  belonging  to  the  Ego. 

Tlie  Law  of  Reflection. 

Third.  All  statements  respecting  States  of  Consciousness  pos- 
tulate that  there  are  such  States  of  Consciousness  which  are  them- 
selves or  may  be  made  objects  of  cognition  in  all  their  conscious 
experiences. 

The  Gompoaition  of  Conaciousneaa. 

Fourth.  All  States  of  Consciousness  imply  and  postulate  a 
consciousness  of  something  differing  from  something  ;  something 
agreeing  with  something;  something  continuing  and  something 
succeeding  something ;  of  something  as  represented;  and  of  some- 
thing receiving  or  suffering  and  something  acting. 


pabt  in. 


THE  MATEEIAL  CONDITIONS  OF  STATES  OF 


CONSCIOUSNESS. 


'  I  am  about  to  speak  of  an  illustrious  philosophy,  in  which  all  things  arc  said 
to  be  relative ;  you  cannot  rightly  call  anything  by  any  name,  such  as  great  or 
small  or  heavy  or  light,  for  the  great  will  be  small  and  the  heavy  light — there  is 
no  one  or  some  or  any  sort  of  nature,  but  out  of  motion  and  change  and  admixture 
all  things  are  becoming.'— Plato,  TheaetetnSf  Jowett's  Trans. 


CHAPTER    XII. 
THE  FUNDAMENTAL  NOTIONS  OF  THE  EXTERNAL  WORLD. 

§  1.  We  observed  in  a  former  chapter  (Chap.  VIII.  §  29  et  ante) 
that  states  of  consciousness  have  concomitant  and  corresponding 
nervous  changes  in' the  physical  system.  The  nervous  organisation 
then  furnishes  us  a  subject  for  study  as  being  among  the  material 
conditions  of  mental  life  the  nearest  and  most  immediate.  Next, 
a  nervous  system  is  found  only  in  an  organism  which  we  style  a 
body :  and  to  the  human  mind  that  organism  which  is  of  para- 
mount interest  is  the  human  body.  But  the  human  body  as 
furnishing  a  habitat  or  proximate  environment  of  mind  in  active 
exercise  is  a  living  human  body:  and  life  it  shares  with  other 
beings  diflFering  from  it  widely  in  structure  and  function.  So  the 
phenomena  of  organic  life  in  general  present  themselves  for  ex- 
amination in  order  that  we  may  understand  human  life  and  with  it 
nervous  changes  concomitant  with  mental  manifestations.  But 
life  is  dependent  on  the  operation  of  inorganic  forces  creating  con- 
ditions for  vital  existence.  Back  of  organic  nature  lies  inorganic 
nature.  The  latter  has  its  general  laws  which  unite  its  multi- 
farious phenomena,  and  a  scientific  consideration  of  these  phcn(;- 
mena  carry  the  mind  down  to  certain  fundamental  ideas  or  notions 
involved  in  all  our  experiences  of  the  external  world  and  which 
form  the  foundation  stones  of  our  edifice  of  knowledge  of  the  Non- 
Ego. 

§  2.  It  will  be  of  more  service  for  us  in  studying  the  material 
conditions  of  states  of  consciousness  to  reverse  the  course  our 
minds  have  just  followed  and  begin  with  these  fundamental  notions 
and  laws :  thence  proceeding  firom  the  more  remote  and  general 
to  the  more  proximate  and  special  conditions.  In  doing  this  we 
shall  be  less  likely  to  incur  the  reproach  of  attempting  to  preju- 
dice, if  we  give  no  reason  for  it,  leaving  both  the  reasons  and  the 
consequent  justification  to  the  reader's  own  mind  as  the  same  shall 
be  suggested  in  the  sequel. 

§  3.  Our  knowledge  of  the  external  world  is  derived  from  our 


sensationa  ;  or,  as  we  have  preferred  to  call  them,  feelings  peri- 
pherally-initiated (Chap.  VIJI.  §  6).  The  i>eripheral  feelings  of 
muscular  pressure  are  admittedly  among  the  earliest  and  as  we 
shall  hereafter  show  in  fact  are  the  earliest  of  our  sensational 
esjierience ;  we  will  use  these  a«  types  and  samples,  any  one  of 
this  variety  giving  us  all  the  elements  of  the  experience  of  an 
esterual  world.  A  certain  effect  ia  produced  upon  our  conscioua- 
nesB  which  leads  the  mind  toward  a  cause  of  that  effect  as  being 
outside  of  consciousness.  This  effect  we  style  an  impact,  (lerhaps, 
and  its  cause  or  the  cause  and  effect  together  or  either  alone  we 
tenn  a  Thing.  Now  by  ikvng  we  mean  a  distinguishable  persist- 
ence in  conBciousness  with  a  subjacent  ground  in  which  it  inheres 
as  attribute  in  substance,  That  which  sensation  gives  us  then  is 
a  thing.  But  since  there  is  an  Ego  subjacent  ground  and  a  Non- 
Ego  subjacent  ground,  a  centrally-initiated  feeling  is  as  much  a. 
thing  as  a  peripherally  originated;  a  cognition  or  a  volition  as 
much  so  as  a  sensation.  Some  limiting  name  must  therefore  be 
added.  A  similar  difficulty  occurs  with  the  use  of  the  woi-d 
object.  Sensation  gives  us  exi>erience  of  objects  but.  so  does 
representation ;  objects  are  of  the  internal  as  well  as  of  the  ex- 
ternal world.  The  word  Body  supplies  the  need.  A  body  is  a  thing 
of  the  external  world,  or  if  we  anticipate  a  little,  a  Material  Thing. 
Sensational  experience  gives  us  knowledge  primarily  of  body.  But 
this  experience  is  not  one  of  body  as  singular  but  of  a  iiluralily  of 
bodies  all  having  a  synthesis  in  a  common  source  or  ground — the 
Non-Ego. 

5  4.  To  our  experience  bodies  are  of  two  kinds,  which  are  re- 
vealed in  experience  together  and  never  sejiarately,  which  cannot 
be  thought  without  implying  each  other  but  which  are  mutually 
exclusive.  These  are  Hes'isting  Bodies  and  Non-Ftesifthiy  Bodies.' 
When  the  arm  is  put  forth  in  movement  and  the  hand  strikes  a  sur- 
face, «iy  the  side  of  a  wall,  we  have  an  experience  of  resistance  to 
effort  which  is  known  by  its  difference  from  the  Wiint  of  resistance 

'  I  am  as  keenly  alive  as  anj-one  of  my  reaiters  can  possibly  be  to  the  seeming 
absuidity  of  GpFAkingof  n  on -resisting  bodios,  and  of  chnioclerisingiipaceaa  body. 
KevctlhelCBB  oflcc  tbe  mo^t  patient  and  cnrefni  reflection  extending  over  Revcml 
years  1  am  forced  lo  adopt  Ihe  viewB  nnd  Miprcssions  in  llie  teirt.  The  reader 
who  follows  the  course  of  exposition  nnd  the  oriticiMns  of  the  remainder  ot  this 
and  ot  tbc  succeeding  lew  chapturs  will,  I  trust,  at  least  be  able  to  apprccinte 
liow  such  n  view  as  mine  may  pfisaibly  be  tennble  even  if  bo  cannot  accept  the 
iHincUwions  to  which  I  have  been  brought.  Of  course  I  do  not  clajm  ilint  tbis 
^cw  of  f^foce  is  accepted  tut  settled  soicnau. 
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before  the  hand  reached  the  wall  and  by  the  non-resistance  laterally 
along  the  wall ;  there  is  resistance  at  one  point  or  along  one  line 
and  non-resistance  all  around  ;  points  of  resistance  in  the  midst  of 
non-resistance  make  up  one  experience  of  an  external  world. 

§  5.  The  attribute  by  which  non-resisting  bodies  are  distin- 
guished from  resisting  bodies  is  that  of  capacity  to  receive  exten- 
sion. Non-resisting  bodies  aflford  room  for  extension ;  resisting 
bodies  so  far  forth  as  they  are  resisting  negative  extension.  The 
two  ideas  of  extension  and  resistance  are  mutually  exclusive. 
Resistance  is  the  opponent  and  extinguisher  of  extension  while 
extension  on  its  part  is  the  destroyer  of  resistance.  We  are  ac- 
customed to  say,  to  be  sure,  that  a  resisting  smface  is  extended ; 
but  if  the  resistimce  were  perfect  and  complete  we  should  not 
know  an  extended  surface  at  all.  To  use  the  former  illustration, 
our  hand  would  be  enclosed  as  in  a  vice  and  we  should  only  know 
resistances  without  being  able  to  say  there  was  a  surface.  We 
cannot  know  extension  except  by  motion  and  that  there  may  be 
motion  there  must  be  room  within  which  to  move;  that  there 
may  be  this  room  there  is  absolute  need  of  non-resistance  or  the 
giving  way  of  resistance. 

§  6.  As  a  fact  of  experience  resisting  bodies  never  occur  with- 
out the  presence  of  non-resisting  bodies.  Kesistance  means  non- 
extension  ;  and  extension  means  non-resistance ;  the  two  are  op- 
posite sides  of  the  exj^eriences  of  the  external  world.  Resistance 
is  an  attribute  of  externality  and  so  is  extension  ;  both  find  their 
synthesis  in  a  substantial  Non-Ego,  of  which  they  are  modes.  The 
Non-Ego  as  producing  resistance  gives  us  resisting  bodies ;  the 
Non-Ego  as  extended  gives  non-resisting  bodies.  Indeed  the  two 
ideas  of  extension  and  resistance  imply  each  other.  P^or  a  resist- 
ing body  is  limited ;  the  very  notion  of  resistance  is  limitation  : 
on  the  other  hand  this  limitation  gives  a  thing  cut  oflF  from  an 
unlimited  extension.  But  equally  extension  implies  non-extension 
and  the  moment  we  put  a  limit  to  the  extension  there  arises  the 
idea  of  resistance  or  opposition — one  thing  set  over  against  or 
opposing  another. 

§  7.  Resisting  bodies  have  the  attribute  of  mobihty  or  the 
capacity  to  move  ;  non-resisting  bodies  have  the  attribute  of  im- 
mobility. Motion  is  the  taking  of  a  succession  of  positions  by 
a  resisting  body  with  relation  to  some  enduring  or  permanent 
body  at  Rest, 

§  8.  Resisting  bodies  have  the  attribute  of  occupying  or  filling 
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noti-reaistiug  bodies.  Occupying  means  simply  taking  a  position 
of  resistance  to  (against)  some  other  body ;  tilling  means  precisely 
tUe  same  thing — to  occupy  as  against  and  to  the  exclusion  of  some 
other  resisting  body.  On  the  other  hand  non-resisting  bodies 
have  the  attribute  of  ability  to  be  occupeid  by  resisting  bodies. 
We  might  say  that  the  non-resisting  body  was  disjtlaced  were  it 
not  for  the  fact  that  this  merely  invests  the  latter  with  the  attri- 
bute of  an  imagined  resistance  and  still  leaves  extension  behind. 
There  is  no  more  simple  method  of  expressing  the  experience 
than  that  resisting  body  occupies  non-resisting  body ;  and  this 
occupation  gives  us  the  notion  of  impenetrability, 

§  9.  Resisting  bodies  from  their  attribute  of  resistance  are 
termed  Forces;  non-resisting  bodies  from  their  attribute  of  re- 
ceiving extension  are  termed  Spaces.  The  entire  aggregate  of 
bodies  is  termed  Body  or  Matter,  whose  defining  characteristic  is 
that  of  externality  with  reference  to  a  perceiving  mind.  Matter, 
then,  or  Body,  has  its  two  attributes  or  modes  of  Force,  and  Space. 
Force  is  the  abstract  of  all  forces ;  Space  the  abstraet  of  all  spaces. 
Matter  as  a  whole  is  on  the  one  side  force  :  on  the  other  space. 

5  10.  As  appears  fi-om  what  has  already  been  said  forces  do 
not  arise  in  our  experience  except  as  in  space.  We  cannot  think 
of  force  except  as  in  space  j  nor  can  the  notion  of  force  subsist  in 
consciousness  without  the  notion  of  extension.  For  that  there 
may  be  an  experience  of  force  at  all  there  must  be  a,  greater  or 
less  persistence  in  consciousness;  this  persistence  must  be  dis- 
tinguishable and  if  distinguishable  there  must  be  something  from 
which  it  is  distinguished.  This  implies  a  bounding  or  circumscrip- 
tion of  the  persisting  something ;  this  circumscription  if  the  per- 
sistence be  ascribed  to  an  external  cause  or  source  (which  is  the 
supposition)  can  be  thought  to  be  no  other  than  a  circumscription 
by  an  extended  something  ;  there  mast  be  space  surrounding  the 
thing  and  separating  it  from  every  other  thing  which  can  i)ersi8t. 
E<[ua!ly  true  is  it  that  we  cannot  think  of  spaces  except  with  the 
notion  of  force  coming  into  consciousness.  For  that  there  may  be 
a  space  at  all  there  must  be  a  force  from  which  it  is  distinguished ; 
and  a  space  in  order  to  be  a  space  must  be  conceived  as  bounded. 
To  conceive  a  space  as  unlimited  is  an  impossibility  of  thought, 
and  as  a  fact  in  experience  it  always  is  limited  by  a  resistance. 
Whenever  a  limit  is  placed,  therefore,  in  all  directions  we  have  a 
circumscribed  space  coherent  and  consistent,  itself  one  thing  as ' 
opiwsed  to  other  things.     But  this  notion  of  coherency  and  con- 
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sistency  is  no  other  than  that  of  resistance.  Hence  when  we  de- 
fine and  describe  a  space  we  do  so  in  terms  of  force.  We  erect 
the  defined  space  into  an  imagined  resisting  body,  but  though  we 
do  this  we  are  compelled  still  to  think  this  body  to  be  still  in 
space.  We  think  of  a  defined  space  in  terms  of  resisting  body 
but  at  the  same  time  are  unable  to  think  it  out  of  space.  Thus 
reciprocally  our  experience  of  external  things  gives  us  forces 
which  we  think  of  as  extended  in  space  but  which  also  exclude  the 
notion  of  extension,  and  again  spaces  which  we  think  of  in  terms 
of  force  as  resisting  but  which,  nevertheless,  in  their  turn  exclude 
the  idea  of  resistance.  A  parallel  to  this  is  found  in  mental  ex- 
perience wherein  states  of  consciousness  disclose  to  us  feelings, 
volitions,  and  cognitions  which  are  three  mutually  exclusive  ex- 
periences, but  the  relations  of  no  one  of  which  can  be  defined 
except  by  the  others  nor  described  except  in  terms  implying  the 
others. 

§  11.  It  is  by  a  synthesis  of  these  experiences  of  forces  and 
spaces  that  we  come  to  the  notion  of  a  totality  of  external  things. 
The  resisting  bodies  are  associated  together,  and  the  spaces  are 
associated  together  into  one  whole  of  space.  A  universe  of  re- 
sisting bodies  all  lying  or  contained  in  one  immovable  space  is 
thus  produced,  for  all  of  which  we  have  the  concrete  name  Matter , 
or  Body  with  the  two  attributes  of  force  and  space — Force,  the 
abstract  of  all  resistances.  Space,  the  abstract  of  all  extensions. 
Matter  in  it&  turn  is  used  as  the  name  of  an  attribute,  and  a  sub- 
stantial reality  lying  behind  matter  is  a  necessity  of  thought. 
This  we  term  the  Non-Ego,  which  is  the  common  ground  of 
Matter,  Force,  and  Space.  It  need  scarcely  be  said  that  of  this 
Non-Ego  in  itself  we  neither  know  anything  nor  can  know  any- 
thing. In  fact  we  can  only  bring  it  into  our  cognition  as  an  ob- 
ject beneath  which  as  a  subject  there  is  necessarily  still  an  unknown 
substance.  As  the  subject  mind  eluded  us,  so  now  equally  the 
subject  Non-Ego,  the  subject  of  matter  avoids  our  knowledge. 
Whatever  generalisations  and  abstractions  we  make,  whatever 
attributes  we  assign  to  this  externality  we  are  invariably  brought 
around  to  the  postulate  of  an  unknowable  subject  Non-Ego  postu- 
lated as  antithetical  to  and  exclusive  of  a  similarly  unknowable 
subject  Ego. 

§  12.  It  will  doubtless  appear  seriously  questionable  whether 
the  term  body  can  in  any  proper  sense  be  applied  either  to  a  space 
or  to  space  in  general.     But  the  perception  of  a  resisting  body 
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necessarily  implies,  eo  far  as  I  am  able  to  see,  as  a  part  of  the 
perception  a  non-resistance ;  this  latter  is  as  much  a  seasation  as 
resistance.  It  will  not  «]o  to  say  that  it  is  the  absence  of  sensation, 
for  the  essential  quality  of  the  |>ercpption  is  of  a  giving  way  of  re- 
Bistance.  Even  when  the  arm  is  put  fortli  before  it  meets  the 
resistance  of  the  wall,  there  is  felt  nil  the  time  the  yielding  of  the 
resistance  which  comes  from  the  dead  weight  of  the  arm  itself. 
There  are  therefore,  it  would  seem,  two  distinct  and  correlative 
sensations,  the  one  of  resiMtance  and  the  other  a  vacation  of 
resistance.  Moreover  greater  and  less  as  applied  to  resistance  are 
not  intelligible  terms  except  on  the  supposition  of  a  complete 
non-resistance  as  opposed  to  a  resistance,  a  resistance  wherever  it 
occurs  being  then  and  there  opposed  to  a  non- resistance,  1  think 
we  cannot  escaiie  from  the  conclusion  that  there  is  a  sensation  of 
non-resistance  ^that  of  extension)  given  with  and  distinguished 
from  the  sensation  of  resistance.  If  this  be  so  then  this  non- 
resistance  or  vacation  of  resistance  is  a  thing  as  much  as  is  re- 
sistance and  we  are  forced  to  elect  between  an  Ego  ground  for 
it  and  a  Non-Ego.  Ascribing  to  it  a  sensational  character  of 
course  places  it  among  the  manifestations  of  a  Non-Ego.  And 
since  the  term  body  or  inatter  is  given  to  the  totality  which  result 
from  a  synthesis  of  these  latter  maaifestations  and  is  exclusive  of 
Ego-phenomena,  there  is  no  good  reason  for  refusing  to  stretch 
it  so  as  to  include  spaces.  If  extension  is  a  sensational  ex- 
perience it  has  its  Non-Ego  as  well  as  its  Ego  side  j  and  on  the 
former  it  is  material  and  fonns  an  attribute  of  matter.  Fur- 
ther, since  there  is  in  experience  always  a  limitation  to  the  vacation 
of  resistance  marking  it  as  a  distinct  persistence  in  consciousness,  it 
is  a  distinct  thing  both  on  its  external  and  on  ita  internal  side. 
Inasmuch  as  it  is  a  distinct  thing  and  a  materitd  thing,  it  is  legi- 
timately entitled  to  be  called  a  bodt/.  The  fact  that  we  thus  seem 
to  clothe  this  thing  with  the  character  of  a  resistance  ought  not  to 
militate  against  such  a  designation  ;  it  only  shows  the  inseparability 
of  the  two  experiences  of  extension  and  resistance  and  their  inter- 
dependence. Cognitions  may  be  the  relations  between  feelings,  but 
they  are  none  the  less  things  with  a  distinct  character  in  eon- 
aciousness.  If  we  are  pleased  to  call  spaces  the  relations  between 
bodies,  they  are  none  the  less  bodies  since  they  are  sejiarable 
phenomena  of  the  external  world  and  hence  require  a  substan- 
tive ground  in  a  Non-Ego.  Neither  is  the  fact  that  by  long  associa- 
tion we  have  coujiled  the  idea  of  body  with  that  of  resistance  a 
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suflScient  reason  for  denying  the  application  of  the  former  term  to 
space  as  well,  when  by  so  doing  a  great  deal  of  confusion  would 
evidently  be  avoided  and  the  whole  science  of  material  nature  be 
made  more  accurate  and  clear. 

FORCES. 

§  13.  Forces  are  presented  under  two  aspects  which  claim 
early  attention  as  being  first  suggested  in  connection  with  the 
notion  of  resistance  itself,  namely  as  iTnpiiiging  and  as  Resisting. 
This  gives  rise  to  the  distinction  between  Active  and  Passive 
Forces  (vis  activa  or  vis  motrix  and  vis  passiva  or  vis  inertice). 
We  do  not  have  a  resistance-sensation  without  something  resist- 
ing and  something  resisted.  Both  of  these  notions  are  essential 
to  the  idea  of  a  force,  that  is  to  say  a  force  has  the  capacity  of 
impinging  and  resisting  and  may  be  alternately  the  one  and  the 
other.  In* close  connection  with  this  distinction  is  that  between 
forces  in  motion  and  forces  at  rest.  An  impinging  force  is  a  force 
in  motion;  a  resisting  force  is  a  force  at  rest  or  a  force  tending  to 
abate  the  motion  of  another  force.  A  ball  may  strike  another  ball 
and  set  the  latter  in  motion,  but  this  latter  is  notwithstanding  its 
motion  still  continually  oifering  resistance  to  that  which  strikes 
it.  Out  of  these  distinctions  spring  two  general  notions  as  aspects 
of  forces,  namely  Forces  Dynamical  and  Forces  Statical.  The 
former  are  forces  tending  toward  the  origination  and  perpetuation 
of  motion  ;  the  latter  those  forces  tending  toward  rest.  Dy- 
namical forces  may  also  be  defined  as  forces  not  in  equilibrium, 
static  forces  as  those  which  are  in  equilibrium.  It  will  be  seen 
that  these  designations  have  applications  to  forces  merely  as 
related  to  each  other  in  the  alternative  aspects  of  impact  and 
impact  resisted  and  of  consequent  motion  and  rest.  The  same 
force  may  be  now  dynamic  and  now  static.  It  may  be  both  at 
the  same  time :  as  related  to  the  force  behind  it  may  be  static 
while  dynamic  as  to  the  force  in  front.  So  long  as  the  equilibrium 
is  maintained  two  forces  are  static ;  when  through  the  increment 
of  one  the  equilibrium  is  destroyed  one  or  both  may  become  dy- 
namic. The  same  force  with  reference  to  other  forces  may  be 
dynamic  while  with  reference  to  its  own  parts  it  is  static.  Indeed 
we  seem  to  have  no  experience  of  forces  which  does  not  give  at 
once  static  and  dynamic  aspects  as  belonging  to  each  force. 

§  14.  The  primitive  sensation  of  resistance  gives   two  other 
aspects  of  forces  which  are  as  much  involved  in  the  notion  of  force 
VOL,  I.  Y^ 
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as  are  the  foregoing  pair.  Heaistance  oi^erates  bolh  ways,  and  is 
a  resistance  both  to  impinging  force  pressing  inward  and  to  rending 
force  pulling  outward.  On  the  dynamical  side,  therefore,  forces  are 
Co-attractive  and  Repidaive.  On  the  statical  side  the  same  re- 
lation may  be  espreaaed  by  the  terms  Afi'jregalive  and  Separative, 
We  have  no  notion  of  any  force  which  is  not  attractive  and  re- 
pulsive. Of  attraction  there  are  two  principal  varieties,  QravUy  and 
Gokfsion.  Gravity  is  the  co-attraction  of  separate  forces  in  general ; 
cohesion  is  the  co-attraction  of  the  parts  of  one  particular  force  to 
make  a  consistent  whole.  Repulsion  on  the  other  hand  presents 
two  varieties,  that  a^  Relative  Compreseibility,  and  Relative  Resi- 
liency. On  the  statical  side  we  have  the  indefinite  aggregation  or 
accumulation  of  forces,  e^ihibiting  masses  or  magnitudes,  and  on 
the  other  hand  the  indefinite  divisibility  or  separability  of  forces 
producing  molecules  and  niiuitudes  j  and  the  two  giving  rise  to 
the  relations  of  greater  and  less. 

5  15.  The  foregoing  two  sets  of  attributes  indicate  the  chief 
and  most  general  relations  of  forces  to  each  other.  The  relations 
of  forces  to  sjMices  have  been  already  shown  iu  our  exposition  of 
the  distinctive  charact^is  of  forces,  they  being  by  these  characters 
separated  from  spaces.  The  relations  of  forces  to  each  other  just 
given  are  not  relations  independent  of  spaces,  since  spaces  and 
forces  are  always  presented  together,  and  our  idea  of  a  force  is  of 
a  something  in  space  and  of  a  s]iace  as  something  containing  forces: 
but  they  are  relations  wherein  the  inter-force  connections  and 
differences  are  more  prominent.  There  is  another  general  class  of 
relations  in  which  the  relations  of  forces  with  forces  and  of  forces 
with  spaces  are  about  equally  noticeable.  The  first  of  these  are 
the  relations  of  Stquenee,  and  in  the  second  place  and  in  close  con- 
nection come  the  relations  of  Co-existence.  Foi-ces  follow  one 
another  in  ex^ierience  and  they  also  co-exist  with  one  another. 
The  notion  of  sequence  involves  that  of  a  series  of  forces  moving 
in  a  space.  There  is  a  permanent,  immobility  represented  by  the 
notion  of  si>ace  and  in  this  space  one  force  moving  away  from 
another  and  toward  another.  Bodies  ap[>eur in  a  dynamical  aspect 
in  this  relation.  The  relation  of  co-existence  is  a  statical  relation. 
A  plurality  of  forcea  at  rest  separated  by  siMices  is  what  is  involved 
in  the  notion.  This  is  given  in  every  original  experience  of  re- 
sistanee.  I  am  unable  to  see  how  co-existence  can  be  resolved  into 
sequence,  for  the  notion  of  co-existence  implies  at  least  two  and 
perhaps  three  statical  bodies,  bodies  remaining  at  oue  with  them- 
selvcH,  perdstiag  or  standing  while  the  experience  lasts;  sequence 
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carries  the  notion  of  bodies  in  their  dynamical  aspect,  which  so  far 
forth  as  it  is  dynamical  excludes  the  statical ;  bodies  in  motion 
following  one  another.  When  the  outstretched  hand  strikes  the 
wall  there  is  given  a  co-existence  of  the  impinging  and  resisting 
bodies,  the  essence  of  which  is  its  statical  character.  As  either 
the  hand  or  the  object  against  it  moves  new  resistances  and  non- 
resistances  follow f  which  give  sequence.  Sequences  cannot  be 
reversed ;  in  co-existences  motion  can  go  from  one  to  the  other 
and  backward  showing  a  permanence  which  is  antithetical  to  and 
exclusive  of  the  motion  experiences.  Both  co-existence  and  se- 
quence are  relations  of  forces  in  spaces  dei)endent  respectively 
upon  statical  and  dynamical  aspects  of  forces  and  also  upon  the 
mobihty  of  forces  and  the  immobility  of  spaces  as  they  are  related 
to  each  other  in  the  material  world. 

§  16.  Forces  as  statical  in  spaces  have  with  relation  to  each 
other  Position  or  Situation.  In  order  to  determine  position  there 
is  required  a  co- existence  of  separable  things.  The  collocations 
of  separable  resisting  bodies  in  the  midst  of  spaces  give  magnitudes 
linear,  superficial  and  solid,  lengths,  breadths,  and  thicknesses.  A 
liTie  is  the  limitation  of  extension  by  co-existent  jwsitions  of  resist- 
ing body  taken  consecutively  between  two  terminal  positions.* 
A  Surface  is  the  limitation  of  extension  by  co-existent  positions 
taken  between  three  or  more  intersecting  lines.  A  Solid  is  the 
limitation  of  extension  by  co-existing  ix)sitions  taken  between  four 
or  more  intersecting  surfaces.  The  defining  lines  and  surfaces  of 
a  body  give  its  Figure.  All  of  these  statical  attributes  of  forces 
are  known  by  motion  in  space,  thougli  simple  co-existence  seems 
necessary  for  the  idea  of  motion.  Extension  along  any  one  line 
gives  us  length ;  extension  from  one  bounding  line  of  a  surface  to 
another  and  within  the  surface  gives  breadth ;  extension  from  one 
surface  of  a  solid  through  to  another  surface  gives  thickness.  In 
a  line  length  only  is  considered  ;  in  a  surface  length  and  breadth 
only;  in  a  solid  all  three  dimensions.  These  dimensions  so-called 
are  dimensions  of  co-existing  consistent  forces  in  space.  In  con- 
nection with  solidity  are  the  notions  of  Mass  and  Density.  The 
Mass  is  the  collective  force  of  a  resisting  body  shown  by  its  degree 
of  resistance  at  rest  and  its  degree  of  momentum  when  moving 
at  a  given  rate.  Density  is  tlie  degree  of  space  concentration  ;  a 
given  |X)wer  of  resistance  with  a  smaller  bulk  is  greater  density.^ 

'  A  curved  line  is  made  up  of  straight  lines. 
^  IJain's  Lofjict  Induction,  p.  223. 
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5  17.  Forces  for  the  purposes  of  science  may  be  divided  u.i- 
turally  into  three  grand  divisions : 

1.  Molar  Forces. 

2.  Molecular  Forces. 

3.  Vital  Forces. 

Molur  Forces  are  those  wherein  masses  are  exhibited  at  rest  and  in 
motion.  Molecular  Forces  are  those  exhibiting  molecules  at  rest 
and  in  motion.  Vital  forces  are  those  exhibiting  assimilations  and 
organic  connections.  These  divisions  are  only  relative  and  revejtl 
no  diETerences  in  kind  so  as  to  create  mutual  exclusion.  By  some 
vital  forces  are  ranked  as  a  variety  of  molecular  forces.  In  all  the 
three,  forces  preserve  their  double  characters  as  Statical  and 
Dynamical,  Co-attractive  and  Repulsive,  Consecutive  and  Co- 
existent. 


^  1 8.  As  alieady  named,  the  distinguishing  chiiraotcr  of  spaces 
is  the  negation  of  resistance  to  motion.  A  space  is  room  {ramn) 
for  movement.  Its  chief  attribute  is  therefore  seemingly  a  nega- 
tive one,  which,  however,  we  are  compelled  to  think  as  positive 
and  to  which  we  are  obliged  to  assign  a  consistency  in  order  to 
give  any  distinguishing  consistency  to  a  force. 

§  19.  Sjiaces,  we  have  observed,  have  the  furtherdiatinguishing 
quality  of  containing  forces.  They  have  also  the  quality  of  immo- 
bility or  of  incapacity  to  move.  They  are  not  at  rest,  for  rest 
implies  the  capacity  to  move  or  be  moved ;  they  are  immobile, 
and  the  t^rm  motimi  is  irrelevant  to  them  except  as  to  their 
ability  to  contain  motion,  and  then  it  must  be  said  that  they  con- 
tain rest  as  well.  These  three  attributes  express  the  chief  and 
fundamental  relations  of  spaces  to  forces,  which  I  have  deemed 
best  to  recapitulate  because  of  the  unfamiliarity  which  the  reader 
probably  has  with  the  views  of  the  import  of  the  terms  space  and 
force  which  are  here  presented.  Sjmces  may  be  further  defined  by 
the  negation  of  other  attributes  of  forces,  but  non-resistance  and 
immobility  include  all  these  other  negations. 

5  20.  Spaces  are  limited  by  resisting  bodies  and  only  limited 
in  that  way,  A  space  is  defined  by  lines  and  surfaces  of  resisting 
bodies  which  thus  make  a  demarcation  of  one  space  from  another. 
Abstracting  the  notion  of  resistance  there  is  no  limitation  of  space. 
But  as  thus  defined  spaces  may  even  be  described  in  terms  of 
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forces  and  spoken  of  as  angular,  circular,  quadrilateral,  hexagonal 
and  so  forth.  By  such  descriptions  we  erect  spaces  in  our  thought 
into  consistent  wholes  with  attributes  of  force. 

§  21.  There  are  two  attributes  of  spaces  in  their  relations  to 
each  other  which  are  peculiar  and  of  importance.  These  like 
other  attributes  of  spaces  must  be  expressed  in  terms  of  force, 
which  are  derived  from  forces  and  which  suggest  and  imply  the 
very  qualities  they  negative.  We  are  compelled  to  this  use  because 
language  affords  no  other  terms,  and  for  a  deeper  reason  which  we 
shall  notice  a  little  later.  Spaces  are  negatives  which  we  are 
obliged  to  think  as  positives  also  and  to  describe  and  define  in 
terms  which  express  the  positives  they  are  employed  to  negative. 
As  illustrating  this  truth  nothing  is  more  pertinent  than  the 
names  of  the  attributes  to  which  we  have  now  come.  Spaces  are 
exhaustively  confluent ;  that  is  to  say  when  a  resisting  object  is 
moved  the  space  left  behind  flows  into  the  contiguous  spaces 
without  leaving  any  residuiun.  Spaces  are  immovable,  and  when 
the  separating  forces  are  removed  they  are  consolidated  in  a 
manner  which  we  can  only  think  of  as  motion  and  yet  which  is  not 
motion  because  there  is  nothing  moved.  Space  is  left  when  the 
resistances  are  moved  and  this  space  at  once  becomes  merged  in 
the  surrounding  spaces.  There  is  no  better  way  of  expressing 
this  phenomenon  than  by  the  figure  of  confluence  and  yet  the 
existing  and  resulting  permanence  negatives  motion. 

§  22.  Conversely,  spaces  are  exhaustively  divisible.  When  a 
resisting  body  occupies  space  it  divides  it  into  portions,  but  leaves 
no  residuum.  The  portion  of  space  occupied  is  taken  out  from  sj^ace 
and  still  is  in  space.  There  is  no  way  of  simplifying  this  phe 
nomenon ;  it  is  involved  in  the  meaning  of  space-filling  and  is  a 
matter  of  primordial  experience,  the  nature  of  which  we  cannot 
understand  and  which  any  way  we  choose  to  state  the  problem 
involves  a  contradiction.  The  only  way  in  which  we  can  make 
an  approach  to  understanding  it  is  by  a  reference  to  the  subjective 
phenomena  of  which  it  is  the  other  side.  '  When  Aristotle  says, 
Every  continuous  quantity,  whether  of  time,  space,  or  motion,  is 
divisible  into  portions  which  are  again  divisible  into  other  portions 
and  so  on  for  ever,  he  assumes  the  fact  of  divisibility  without  a 
residuum  in  the  sense  in  which  it  is  here  intended  ;  by  the  division 
of  a  continuous  quantity  he  means  its  division  into  two  or  more 
portions  which  are  exhaustive  of  the  whole,  without  waste,  so  to 
speak,  in  the  section.     This  divisibility  arises  from  the  changes  in 
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eensLition,  in  the  objects  of  perception,  time  and  space  being 
united  with  a  material  element  in  cognition  ;  and  ita  being  done 
without  waste  or  residuum  is  due  to  no  other  cause  than  thia,  that 
the  change  of  which  we  are  conaciouj  from  one  sensation  to  another 
tiecupiea  not  two  moments  of  consciouaneas  but  one,  a  moment,  as 
we  call  it,  empirically  indivisible,  no  moment  intervening  between 
the  two  sensations  which  is  occupied  by  neither  of  them.' ' 

§  23.  Spaces  also  are  co-esistent.  As  they  are  3e]tarated  and 
defined  by  furcea,  two  defined  spaces  may  be  apprehended  simul- 
taneously. They  are  hence  on  the  material  side  co-existent. 
There  could  be  little  utility  in  regarding  spaces  as  consecutive; 
(he  latter  term  as  applied  to  forces  is  characteristic  and  auflScient; 
if  att-ached  to  spaces  it  would  be  misleading,  though  apacea  as 
bound  up  with  forces  may  be  said  to  be  consecutive  also.  But  co- 
existence as  opposed  to  sequence,  immobility  as  opjiosed  to  mobility 
are  essential  attributes  of  spaces. 

5  24.  The  word  ej(e/i«io?i  meana  unreaiated  motion.  This 
implies  a  permanent  subatancp  in  which  the  mot  ion  occurs  and 
consecutive  forces  iu  this  permanent.  We  may  then  apply  exten- 
sion to  this  permanent  aubstance  or  to  the  motion  in  the  penria- 
nent.  We  can  hence  say  that  the  atatic  substance  ia  extended  or 
that  the  force  ia  extended.  Properly,  I  think,  the  term  belongs 
to  the  latter ;  it  is  a  tei-m  of  force  and  yet  aa  distinguishing  a 
non-resistance  from  a  resistance  the  need  of  a  positive  term  to 
express  this  exclusion  of  resistance  has  occasioned  the  application 
of  the  name  to  the  space  which  ia  room  for  movement  and  allows 
motion.  A  8[>nce  then  may  be  said  to  be  an  e.Ttensitni,  but  in 
order  to  present  the  ideas  involved  distinctly,  the  terma  occupied 
extension  and  nnoccupied  exten-nion  are  preferable  when  it  is 
desired  to  indicate  the  notion  of  unresisted  motion  in  statical  re- 
lations.    Aa  showing  the  two  aspects  of  experiences  of  an  external 

■  n«d)^n :  TVw  and  Sjiaee,  p.  181  (Part  I.  Chap,  II.  §  16).  Kir.  Hodgson'x 
exposition  of  the  exhaastive  contiaenco  and  exbniistive  divisibilitj  or  space  seems 
to  me  to  bo  a  very  Tuluable  one,  as  pointing  out  in  strikinglj  felicilous  terms  X.va 
peculiarities  of  ipaoe  wliiuli  have  been  a  stumbling-blM^k  to  metaphysicians. 
Tlie  Bpparant  coDttadictions  involved  in  tbo  language  need  re.ipecting  space  here 
nnd  elsewhere  ore  not  removable  hj  words,  bnt  are  founded  upon  experiences, 
and  are  necessitated  by  tbe  couittitution  of  the  bumnn  mjud,  It  is  no  disgraoe 
in  psyoholog;  to  present  oontradietory  propositions;  the  only  thing  to  be  con- 
sidered is  whotlier  tbvse  oontrodiotiona  repre«etit  tTuly  facts  iu  nature  whioh 
inevitabi?  originate  contradictions;  and  the  limitations  of  human  knowledge 
develop  majij  aucb.  If  we  may  not  be  able  to  explain  nntural  faot<i,  we  have 
ilonc  oar  work  when  we  have  photo^^phcd  them. 
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world  spaces  and  forces  are,  it  seems  to  me,  the  most  useful  de- 
signations. There  is  a  complete  analogy  between  the  notion  of 
extension  as  appertaining  to  the  Non-Ego  and  time  as  belonging 
to  the  Ego  experience.  Time  involves  the  idea  of  a  permanent 
duration  in  which  successions  take  place :  the  successions  are  time 
and  the  durations  are  time  in  like  manner  as  space  is  extension 
and  motion  is  extension,  the  two  notions  in  each  case  implying 
each  other.  This  correspondence  we  shall  doubtless  have  further 
occasion  to  notice. 

.  §  25.  We  find,  therefore,  as  the  fundamental  notions  of  the  ex- 
ternal world  Forces  and  Spaces  carrying  with  them  these  unanalys- 
able and  indecomposable  aspects :  Forces  as  occupying  spaces 
and  spaces  as  containing  forces ;  forces  as  resisting  and  spaces  as 
non-resisting ;  forces  as  mobile  and  spaces  as  immobile  ;  forces  as 
limited  by  each  other  and  as  limiting  spaces  ;  forces  as  related  to 
each  other  exhibiting  impact  and  resistance,  motion  and  rest,  co- 
attraction  and  repulsion,  co-existence  and  sequence ;  spaces  with 
relation  to  each  other  being  co-existent,  exhaustively  confluent 
and  exhaustively  divisible. 


CHAPTER  XIII. 
THE  GENERAL  ANALYSIS  OF  EXTERNAL   THINGS, 

§  1.  Our  analysis  of  the  phenomena  of  the  external  world 
having  given  us  certain  fundamental  experiences  which  when  gene- 
ralised form  notions  of  the  Non-Ego  covering  the  Non-Ego  side 
of  sensations  and  the  things  which  give  rise  to  those  sensations, 
we  have  already  before  us  Forces  and  Spaces  in  various  relations 
as  the  material  things  which  are  the  objects  of  knowledge  lying 
outside  the  mind  and  a  study  of  which  gives  the  science  of  the 
external.  Forces  and  spaces  fill  the  same  category  in  such  a  science 
as  feelings,  cognitions,  and  volitions  do  in  psychological  science. 
But  as  with  respect  to  the  latter  we  found  it  necessary  to  pursue 
our  general  analysis  of  states  of  consciousness  to  the  extent  of 
ascertaining  and  expressing  the  relations  of  the  ego  objects  of 
consciousness  with  the  conscious  subject,  and  with  each  other,  thus 
getting  at  the  constituent  elements  of  the  knmving  ego  objects,  so 
now  it  still  remains  for  us  in  like  manner  to  examine  into  and  if 
possible  indicate  the  relations  of  these  non-ego  objects  of  conscious- 
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Dt'ss  to  eacli  other  and  to  tlie  couacioua  subject,  or,  in  other 
words,  to  develop  the  coastituent  elements  of  knowing  non-ego 
objects.  When  we  know  forces  and  spaces  with  relation  to  each 
other  and  to  the  subject  known,  of  what  ic  their  moat  general 
eipreaaions  do  these  relations  eonsiat  ?  Having  given  as  data  the 
things  known  in  the  est-emai  world,  what  are  the  most  elemen- 
tary relations  of  those  things  to  the  coni^cioiia  subject  and  to 
each  other  ? 

RELATIVITY. 

§  2.  I  have  said  that  by  a  thing  we  mean  a  distinguishable 
persistence  in  coosciousneas  with  a  subjacent  ground  of  inherence 
{Chap.  XII.  §  3).  Ah  this  is  true  of  a  thing  generally  so  is  it  true 
of  a  material  thing.  By  distinguishable  we  mean  separated  or 
separable.  Now  none  of  these  words  have  any  meaning  except  in 
view  of  something  from  which  a  separation  is  made.  Thus  the 
cognition  of  a  material  thing  or  body  carries  with  it  as  a  part  of 
the  cognition  of  the  body  itself  another  body  to  which  it  stmids 
related  by  difiference.  The  individuality  of  the  body  itself  depends 
upon  it  being  cut  out  of  or  off  something  else  ;  otherwise  we  have 
something  standing  in  relation  to  nothing,  which  is  an  impossi- 
bility of  thought.  A  resistingbody  impliesa  non-resisting  bfdy ; 
a  body  at  rest  a  body  in  motion  and  conversely,  As  a  matter  of 
fact  our  earliest  experiences  and  all  our  experienees  of  the  external 
world  are  experiences  of  a  plurality  of  things  which  are  in  one 
way  or  another  related  to  each  other.  Yet  even  if  t  here  were  only 
one,  still  that  body  would  be  related  to  another  thing,  albeit  a 
mental  thing,  and  we  should  at  once  be  brought  down  to  the 
fundamental  disoriniiiialiou  by  the  Ego  of  itself  from  the  Non- 
Ego,  which  is  the  very  beginning  of  all  knowledge.  But  our 
notion  of  a  body  implies  not  merely  a  perceiving  subject  but  other 
material  objects.  Analyse  as  closely  and  as  profoundly  as  we 
will  we  cannot  eradicate  from  the  notion  of  a  body  wherever  it 
occurs  another  related  body.  Corresponding  then  to  conscious- 
ness of  difference  as  an  essential  element  of  a  state  of  conscious- 
ness (Chap.  IX.  §  3)  our  general  analysis  of  the  elements  of  the 
phenomeiui  of  the  Nou-Ego,  gives  as  a  universal  attribute  of  bodies, 
ReUUivU^. 

CONSISTEKCV. 
§  3.  There  can  be  no  body  to  be  related  to  another  unless  that 
body  maintains  its  identity.     The  persistence  of  a  distinguishable 


Chap.  XIIL  GENEKAL  ANALYSIS  OF  EXTERNAL  THINGS.  137 

thing  means,  if  it  means  anything  at  all,  that  the  thing  consists 
with  itself.  To  be  diflferent  from  something  else  implies  a  remain- 
ing at  one  with  self.  While  the  experience  of  body  lasts  as  one 
experience  distinguished  from  another,  before  or  after  or  co-existent, 
it  is  of  body  agreeing  with  itself,  of  one  and  the  same  body.  If 
it  is  in  any  wise  a  body,  a  thing  and  not  nothing,  it  is  consistent. 
Knowledge  would  vanish,  nay  things  themselves  would  fly  into  the 
highest  conceivable  emptiness  of  emptiness  were  it  not  so.  Corre- 
sponding to  consciousness  of  agreement  as  an  unfailing  quality  of 
states  of  consciousness  (Chap.  IX.  §  5)  we  find  here  as  an  essential 
attribute  of  material  things.  Consistency. 

EXTENSION. 

§  4.  We  have  already  noted  the  implication  in  the  word  Exten^ 
sion  of  a  permanent  substance  in  which  motion  occurs  and  sequence 
or  motion  in  this  permanent  (Chap.  XII.  §  24).  We  have  thus 
two  modes  of  extension,  permanence  or  statical  persistence  and 
transition,  motion  or  sequence.  The  attribute  of  relativity  implies 
a  transition  or  change  from  one  consistent  thing  to  another,  or  a 
sequence  of  consistent  things.  And  that  bodies  may  consist  at  all 
they  must  be  persistant  or  remain.  Hence  relativity  and  consist- 
ency postulate  motion  or  sequence  and  permanence  or  statical 
persistence.  If  there  be  two  bodies  there  must  be  a  first  and  a 
second,  even  though  the  first  become  second  and  the  second  first ; 
and  if  there  be  bodies  at  all  they  must  each  persist  or  remain, 
while  the  experience  continues.  In  like  manner  motion  implies 
relativity  and  consistency,  since  there  must  be  some  consistent 
thing  to  be  moved  and  an  alteration  of  position  which  means 
nothing  except  with  reference  to  some  thing  or  things  with  regard 
to  which  the  position  is  altered.  We  see  therefore  that  the  two 
attributes  we  have  observed  in  the  preceding  sections  postulate 
also  extension  in  two  modes  which  mutually  exclude  and  still 
imply  each  other,  namely,  permanence  or  statical  persistence  and 
motion  or  sequence.  We  cannot  analyse  these  notions  into  each  other 
or  into  anything  else.  There  is  no  term  that  will  explain  sequence 
or  motion  and  no  more  ultimate  experience  to  be  named.  Relativity 
is  not  sequence  though  j^ostulatiug  sequence  and  consistency  is 
not  space  permanence  though  implying  it.  To  recur  to  the  parallel 
experience  with  Ego  phenomena ; — agreement  and  difference, 
duration  and  succession  all  postulate  one  another  but  cannot  be 
analysed  into  each  other.     It  is  the  same  with  Non-Ego  phenomena. 
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As  states  of  consciousness  must  endure  that  their  likenesses  and 
differences  may  be  appreciable,  so  material  things  must  remain 
that  their  consistencies  and  relativities  may  be  perceived.  And 
as  states  of  conscionsness  must  succeed  each  other  that  there  may 
be  any  differences  observed,  so  there  must  be  a  sequence  of  material 
things  that  relations  may  be  perceived.  And  as  succession  implies 
an  enduring  something  to  succeed  some  other  enduring  thing,  so 
sequence  implies  transition  from  one  permanence  to  another.  Again, 
as  duration  postulates  a  succession  of  identical  moments,  so  [ler- 
raanence  if  diatinguisliahle  at  all  reqiiii^es  another  iiermauence  of 
which  it  is  the  succession. 

§  5.  As  in  the  case  of  time  ve  noticed  specially  the  form  called 
simultaneity,  so  we  have  now  occasion  to  observe  again  the  corre- 
BjMnding  form  of  extension,  namely  co-existence.  In  a  sequence 
of  things  their  order  of  appearance  cannot  be  reversed  without 
altering  the  sequence ;  in  a  co-existence  the  things  remain  aa 
permanent  and  the  mind  can  pass  from  one  to  the  other  at  will 
without  impairing  the  phenomenon ;  either  of  the  co-existing  things 
can  become  first  and  the  co-existence  still  remain  Be  before  stated 
(Chap.  XII.  §  15).  I  do  not  think  co-existence  can  be  resolved 
into  sequence,  for  the  essential  idea  of  co-existence  is  statical 
whereas  that  of  sequence  is  dynamical ;  co-existence  is  permanence, 
sequence  is  transition.  Co-existence  is  a  primordial  experience 
arising  from  the  capacity  of  the  bodily  system  to  receive  two 
sensations  simultaneously.  Our  earliest  experiences  are  of  co- 
existences. Though  we  may  come  to  know  co-existences  through 
sequences,  attending  first  to  one  thing  and  then  to  another,  yet 
we  know  them  only  as  consecutive  until  they  appear  co-existently ; 
and  no  degree  of  rapidity  of  succession  can  give  anything  hut 
succession  till  a  new  experience  arises  which  is  not  succession,  but 
permanence  of  two  things  together.  The  central  notion  of  co- 
existence is  the  permanence  of  two  things ;  the  gist  of  sequence 
is  motion,  and  until  the  idea  of  motion  is  excluded  we  do  not  get 
co-existence. 

5  6.  From  a  very  early  jwriod  in  the  history  of  science  and 
philosophy  time  has  been  considered  as  appertaining  to  both 
material  and  mental  phenomena.  At  the  risk  of  a  charge  of  pre- 
Bumption  in  selling  my  own  opinion  against  that  of  so  many  eru- 
dite and  careful  scholars  of  past  generations  and  centuries,  I  must 
express  my  profound  conviction  of  the  irrelevance  of  time  relations 
to  material  phenomena  itUer  jiese.     The  mistake  in  my  judgment 
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has  arisen  from  not  apprehending  the  distinction  between  motion 
and  time  succession  and  between  duration  in  time  and  space  ex- 
tension. Non-Ego  phenomena  and  Ego  phenomena  run  parallel 
and  have  close  correspondences,  but  at  the  same  time  in  those 
very  correspondences  exclude  each  other.  Now  extension  we  have 
separated  into  its  two  modes,  the  one  implying  permanence 
and  the  other  motion.  Motion  is  admittedly  a  phenomenon  of 
material  things  ;  the  sensations  which  give  the  experience  on  their 
Non-Ego  side  reveal  or  indicate  motion ;  but  the  experience  on 
its  subjective  side  is  that  of  succession  in  time — analogous  to 
sequences  of  material  things  but  excluding  and  being  excluded  by 
those  very  sequences.  There  is  no  material  motion  in  a  state  of 
consciousness  but  an  experience  of  successions  which  are  represen- 
tations of  material  sequences  and  which  we  are  obliged  to  cha- 
racterise in  terms  derived  from  material  phenomena  (as  is  the 
case  indeed  with  most  mental  phenomena),  but  which  exclude  the 
material  and  oppose  themselves  to  it.  Taking  the  sensational 
experience  together  all  there  is  of  it  on  the  objective  or  Non-Ego 
side  is  motion  or  sequences  ;  all  there  is  on  the  subjective  or  Ego 
side  is  succession  in  time.  We  gain  nothing  but  confusion  in 
attributing  to  the  experience  motion  on  the  Ego  side  or  time  on 
the  Non-Ego  side.  The  same  remarks  hold  good  when  we  come 
to  regard  the  duration  element  of  time.  The  permanent  or  statical 
persistence  constituent  of  extension  applies  clearly  and  indispu- 
tably to  material  things  or  at  least  to  sensations  on  their  Non-Ego 
side.  On  the  other  side  duration  is  a  representation  of  this  persis- 
tence or  permanence ;  the  representation  is  not  that  permanence,  it 
is  another  thing  excluding  the  former.  Upon  the  Non-Ego  side 
the  sensation  is  of  something  permanent  or  statically  persisting ; 
on  the  Ego  side  it  is  of  something  enduring  or  perduring :  but 
these  two  things  mutually  exclude  each  other  as  the  Ego  and  the 
Non-Ego  are  mutually  exclusive.  If  the  substances  are  mutually 
exclusive  the  respective  attributes  are  so  as  well.  Extension  in  its 
two  modes  belongs  solely  to  the  Non-Ego ;  time  in  its  two  modes 
belongs  solely  to  the  Ego.  Space  is  purely  of  the  external  world  ; 
time  of  the  internal.  No  attempted  resolution  of  space-relations 
into  time-relations  or  the  converse  ever  has  been  successful  or 
can  be  successful ;  the  two  sets  are  distinct,  exclusive,  parallel  and 
correlative.  This  confounding  of  extension  and  time  is  perhaps 
the  most  signal  instance  of  the  misleading  effects  coming  from 
the  necessity  of  applying  to  mental  phenomena  terms  taken  from 
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the  esperiencea  of  a  Non-Ego  world.  Philosophers  have  seen  that 
sequence  and  succeesion,  motion,  extension  and  duration  all  refer 
to  one  experience,  but  have  not  been  able  to  see  tliat  this  ex- 
perience has  two  mutually  exclusive  sides,  nor  to  assign  the  terms 
to  the  sides  where  they  resjiectively  belong  in  order  correctly  to 
indicate  the  relations  of  these  two  sides  to  each  other. 


PHESESTATIVITY, 

§  7.  One  attribute  of  external  things  which  is  postiJated  at 
the  very  outset  of  our  knowledge  of  the  Non-Ego  we  must  not 
lose  sight  of  nor  longer  delay  bringing  forward  to  notice  in  this 
connection.  Knowledge  of  things  outside  of  consciousneas  depends 
on  an  ability  of  those  things  to  affect  consciousness.  We  cannot 
have  a  sensation  coming  irom  the  Non-Ego,  without  necessarily 
implying  an  ability  in  that  Non-Ego  to  create  a  sensation.  And 
if  our  knowledge  of  the  external  is  derived  from  sensations  the 
capability  of  producing  sensations  must  belong  to  the  external, 
I''iirther  it  must  be  considered  that  our  knowledge  of  things  in 
relation  to  each  other  is  acquii-ed  only  through  relations  of  those 
things  separately  to  the  perceiving  subject.  We  think  of  them 
as  they  would  affect  our  own  bodily  orgauiiims.  When  we  see  a  stone 
strike  a  house  we  think  of  the  stone  having  action  similar  to  what 
it  would  h&ve  on  our  muscles.  In  thinking  of  a  distant  and  absent 
object  we  endow  it  with  those  characteristics  which  would  appear 
to  us  if  we  saw,  heard,  fasted,  or  touched  that  object ;  and  all  its 
relations  to  other  objects  partake  of  those  characteristics,  We 
cannot  think  of  material  things  except  as  they  appe-ar  in  some 
manner  to  our  senses.  This  ability  then  of  things  to  manifest  or 
present  themselves  to  oui'  consciousness  in  different  modes  I  have 
termed  Preaentativity. 

I  8.  That  all  the  other  elements  of  material  things  which  we 
have  discovered  thus  far  postulate  present  at  ivity  needs  no  argu- 
ment and  little  exposition.  Relativity  and  consistency  in  objects 
are  unknown  to  us  and  couhl  not  be  kuowu  to  us  except  those 
objects  vmkf  themselves  known  to  us,  affect  us,  present  themselves 
lo  our  consciousness.  The  same  may  be  said  of  extension  both 
in  the  first  instance  and  mediately  through  the  other  two.  Nor  is 
it  easy  to  analyse  preaentat ivity  into  anything  else.  It  certainly 
is  not  consistency,  for  consistency  is  a  relation  of  a  thing  to  itself 
or  ita  own  components,  not  to  another  thiug;  so  also  is  penna- 
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nence.  Sequence  is  a  relation  of  one  external  thing  to  another 
thing  external  and  not  to  the  perceiving  subject.  In  one  sense 
the  attribute  before  us  is  comprehended  under  relativity,  for  it 
expresses  relations  of  the  Non-Ego  to  the  Ego :  but  the  term 
relativity  as  we  have  employed  it  means  discriminative  relations 
of  bodies  to  each  other  not  to  states  of  consciousness.  We  are 
developing  now  a  relation  of  related  bodies  to  the  subject  which 
knows  bodies  from  a  standpoint  outside  of  bodies.  The  relations 
then  of  bodies  to  each  other  we  express  by  the  term  relativity  and 
of  bodies  to  the  perceiving  subject  Ego  by  the  term  Preaentatimty. 
In  this  sense  the  latter  cannot  be  resolved  into  relativity.  Unless 
we  make  this  restriction  we  shall  have  to  specialise  two  kinds  of 
relativity,  one  the  relativity  of  bodies  to  each  other  and  a  second 
the  relativity  of  bodies  to  the  Ego  ;  and  even  then  we  should  need 
some  name  to  express  the  power  of  bodies  in  their  relations  to  the 
Ego  of  affecting  consciousness.  This  difficulty  together  with 
much  general  confusion  is  obviated  by  assigning  presentativity  as 
an  independent  element. 

§  9.  We  can  bring  up  to  this  point  also  the  parallel  with  Ego 
phenomena.  Presentativity  is  correlative  with  consciousness  of 
representation.  The  latter  is  the  power  of  the  mind  to  present 
objects  to  itself;  the  fonner  the  power  of  matter  to  present  objects 
to  mind.  Representation  postulates  a  presentation.  The  one 
power  works  from  without  in  and  upon,  the  other  from  within  out- 
ward. What  is  presented  by  the  Non-Ego  may  be  represented  by 
the  Ego.  Both  are  unanalysable  experiences,  but  one  we  are 
compelled  to  attribute  to  the  Non-Ego,  and  the  other  to  the  Ego, 
though  the  two  are  complementary.  Here  is  the  point  of  union 
and  of  division  between  the  Ego  and.  the  Non-Ego. 

FORCE. 

§  10.  There  remains  one  more  element  to  be  detected  in  the 
general  analysis  of  externalities.  The  four  thus  far  brought  out 
require  a  fifth,  and  that  is  associated  with  the  resistance  qualities 
of  body  which  in  the  last  chapter  we  found  so  fundamental. 
Force  is  also  a  basic  element  of  Non-Ego  phenomena.  And  force 
is  implied  by  the  other  four.  Consistency  postulates  force  to 
hold  things  together ;  relativity  postulates  force  to  repel  and 
separate  things  ;  permanence  postulates  force  to  hold  itself  still ; 
set^uence  postulates  force  to  move  ;  while  presentativity  we  have 
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already  defined  aa  the  ability,  the  power,  the  force  to  affect  con- 
sciousness. Force  can  be  analysed  into  none  of  these.  On  the 
other  hand  the  notion  of  force  need§  for  itself  these  other  four. 
A  force  to  be  a  force  must  be  a  consistent  force  ;  it  is  not  a  force 
distingulBhable  unless  it  stands  related  to  some  other  body ;  it  ia 
no  force  unless  it  is  permanent  and  it  is  not  distinguishable  as  a 
force  unless  it  follows  some  other  body ;  nor  can  we  know  it  as  a 
force  unless  it  present  itself  in  some  manner  to  our  conscious- 
ness. 

§  11.  In  the  preceding  chapter  thecourse  of  exposition  elicited 
(§  13)  as  implied  in  the  primitive  experience  of  resistance  an 
impinging  and  a  resisting  force  {vis  activa  or  via  vwtrix  and 
vis  passiva  or  vis  inertiie).  This  experience  makes  plain  two 
modes  of  force.  Active  Force  and  Passive  Force.  Material  things 
act.  upon  each  other  and  are  acted  upon.  Every  action  has  its 
reaction.  The  analysis  of  the  notion  of  resistance  which  we  have 
heretofore  made  sufficiently  eetablishea  and  illustrates  these  two 
sides  of  force. 

§  12.  Once  more  referring  to  Ego  phenomena  we  behold 
another  correspondence.  Consciousness  of  power  is  antithetical 
and  yet  exactly  correlative  to  force.  Power  has  its  modes  of 
activity  and  passivity,  and  so  has  force:  but  Non-Ego  force  ia 
not  Ego  force.  The  two  streams  of  phenomena  run  parallel  but 
they  keep  jierfectly  distinct,  and  nowhere  within  human  science 
does  there  appear  an  ability  to  merge  the  two  or  reduce  one  to 
the  other. 


CHAPTER   XIV. 
THE    GESF.RAL    SYXTHESlfi    OF  EXTERNAL    THINGS   AXD 

FunrnEii  analysis. 

5  1.  That  general  synthesis  of  external  things  by  whiL'h  in 
Chapter  XII,  we  arrived  at  the  notion  of  matter  {§  11)  demands 
some  further  consideration  in  it«  results.  The  name  maiter  we 
give  to  the  totality  of  eiternal  things  and  it  is  applied  both  to  the 
phenomenon  and  the  nonmenon  separately,  and  to  both  together. 
The  appearance  is  sometimes  called  matter :  oftener  the  word 
means  the  substance  underlying  the  appearauce  ;  and  sometimes 
the  two  logether.     I  see  no  other  way  but  to  regard  nuillvr  ;is  n 
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totality  of  things ;  and  a  thing  implies  both  a  phenomenon  and  a 
noumenon.  Matter  is  not  an  abstract  name  but  concrete  and 
refers  to  the  concrete  assemblage  of  Non-Ego  things,  whose 
common  attributes  are  expressed  by  such  abstracts  as  Force, 
Relativity,  Consistency,  and  the  like.  Yet  we  also  need  to  use 
matter  as  the  name  of  an  attribute  of  a  something  still  more 
ultimate  which  we  term  Non-Ego  in  opposition  to  Ego,  Non-Ego 
is  the  name  of  the  substance  objectified ;  matter  is  the  name  of 
the  substance  plus  the  phenomenal  manifestation.  We  are  also 
in  the  habit  of  speaking  of  matter  as  a  quality.  Bodies  we  say 
have  body  as  their  common  attribute  and  matter  we  employ  as  the 
equivalent  of  bodj/f  it  not  being  employed  in  the  plural  with  the 
same  meaning  as  the  plural  of  body.  Bodies  we  speak  of  as 
having  materiality,  or  as  composed  or  made  of  matter,  the  meaning 
being  that  they  are  a  part  of  matter  and  agree  with  other  bodies 
in  being  parts  of  one  whole  styled  matter.  The  most  general 
attribute  of  matter  is  externality  or  Non-Egoness  which  brings  us 
around  again  to  questions  of  the  mutual  connections  of  matter  and 
Non-Ego.  On  the  whole  it  seems  most  clear  to  use  the  fonner 
term  in  a  sense  analogous  to  that  in  which  we  use  mind.  There 
is  an  Ego  and  Non-Ego ;  these  are  the  ultimate  generdlisations. 
The  Ego  has  states  of  consciousness ;  the  Non-Ego  has  belonging 
to  it  bodies.  Mind  is  the  sum  total  of  all  states  of  consciousness 
regarded  as  inhering  in  the  Ego ;  matter  is  the  sum  total  of  all 
bodies  regarded  as  inhering  in  the  Non-Ego.  A  state  of  conscious- 
ness is  of  mind,  mental,  a  part  of  mind ;  a  body  is  of  matter, 
material,  a  part  of  matter. 

§  2.  The  unit  of  matter  is  a  body,  or  rather  its  units  are  bodies 
— material  things.  Now  bodies,  as  we  have  seen,  are  of  two  kinds, 
forces  which  we  are  compelled  to  think  as  in  spaces  and  spaces 
which  by  the  constitution  of  our  minds  we  are  in  like  manner 
obliged  to  think  as  material  and  as  circumscribed  by  and  contain- 
ing forces.  As  a  fact  forces  and  spaces  do  not  occur  separately. 
If  then  we  wish  to  find  a  2)ropcr  ultimate  unit  of  external  things 
we  cannot  accomplish  our  purpose  by  regarding  it  as  a  force  alone 
or  a  space  alone  but  some  combination  of  the  two.  However  much 
we  may  divide  and  subdivide  matter  it  is  not  possible  to  get  below 
the  primitive  experience  of  resistance,  and  that  experience,  as  we 
have  also  noted,  is  one  of  at  least  two  forces  active  and  passive  in 
a  space.  There  is  an  impinging  and  a  reij^isting  and  a  separation 
between  the  two — room  for  both  the  impact  and  the  resistance. 
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Therefore  the  ullirante  atomB  of  matter  must  be  conceived  to  be 
compound  or  three-sided — an  impinging  force  and  a  resisting  force 
and  a  space  separating  and  circumscribing  the  two,  the  circum- 
scribing space  being  defined  by  other  atoms.  In  (he  Ego  world 
we  found  the  units  to  be  states  of  consciousness,  each  having  three 
aspects — volition  or  activity,  feeling  or  jjassivity,  and  cognition  or 
the  relation  between  the  others.  Quite  remarkably  in  examining 
the  constitution  of  matter  we  come  upon  another  correspondence 
of  the  ezternal  and  the  internal.  The  units  of  extemaljf ies  are 
atomic  bodies  which  are  also  three-sided,  on  the  one  side  an  active 
force,  on  the  other  a  passive  force,  and  on  a  third  as  uniting  and 
yet  separating  the  others  a  space  within  which  the  two  forces 
stand  and  move. 

5  3.  This  analysis  of  the  ultimate  atomic  composition  of  matter 
exposes  the  infinite  divisibility  of  matter  or  bodies.  For  if  every 
atom  of  matter  has  these  three  comijonent  (wirts  the  idea  of  further 
di\isibility  is  always  suggested  with  each  atom.  The  compound 
whole  is  susceptible,  it  must  always  seem,  of  resolution  into  its 
three  component  parts.  But  upon  separating  these  three  we  find 
that  we  have  after  all  only  three  new  bodies  each  of  which  has  the 
same  three-aided  atomic  constitution.  Take  each  force  sejiarately 
and  we  discover  that  still  we  cannot  but  think  it  as  composed  of 
two  other  forces  reciprocally  active  and  passive  in  a  space.  In  like 
manner  take  the  space  and  behold  we  have  it  before  our  mind  only 
in  the  habiliments  of  a  force.  Thus  the  tnith  dawns  uiN>n  us  that 
the  mind  is  not  able  to  conceive  of  an  ultimate  division  of  matter 
which  is  not  still  susceptible  of  further  division,  each  subdivision 
repeating  the  three  aspects  of  the  portion  above  it. 

§  4.  The  infinite  extension  and  motion  of  matter  is  in  like 
manner  postulated  by  the  experience  which  our  minds  have  of 
external  things.  For,  as  just  shown,  the  limitation  of  the  cir- 
cumscribing space  of  an  atom  is  only  by  another  force.  Such  a 
limitation  must  somewhere  occur,  else  there  is  no  distinguishable 
atom  or  portion  of  matter.  Wien  it  docs  occur  we  have  at  each 
point  of  limitation  another  body  wluch  has  the  same  atomic 
constitution,  and  is  itself  made  up  of  forces  in  another  sjiace, 
which  in  its  turn  must  be  conceived  as  cut  off  or  limited  by  some 
other  force  or  collocation  of  forces.  This  process  goes  on  endlessly 
to  our  thought.  The  moment  we  try  to  conceive  of  an  infinite 
that  instant  we  make  it  a  finite  cut  off  from  an  unlimited  still 
stretching   on    beyond.     We    postulate    an    infinite    extension  of 
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matter  though  that  infinity  is  itself  comprehensible  or  conceivable 
only  by  becoming  a  finite. 

§  5.  Alongside  of  these  attributes  of  infinite  dirisibilify  and 
infinite  extension  we  perceive  also  the  indeatmctibility  of  matter. 
However  much  we  may  divide  there  atill  remain  atoms  of  matter 
to  be  divided  ;  and  whatever  is  cut  away  constitutes  other  atoms. 
In  other  language  the  relations  of  the  parts  of  matter  are  changed 
but  no  part  is  extinguished.  The  at«ms  grow  smaller  but  at  the 
same  time  more  numerous ;  what  is  lost  in  bulk  is  made  up  in 
number.  The  quantity  of  matter  is  only  relatively  changed. 
Divide  as  we  may,  compress  to  the  greatest  extent  possible,  still  no 
material  thing  passes  into  nothingness.  The  mind  refuses  to 
think  that  any  portion  of  matter  is  annihilated ;  for  if  it  could, 
then  it  would  be  possible  to  sustain  in  thought  a  relation  of  some- 
thing with  nothing,  which  is  an  impossibility.  We  have  then  as 
the  universe  of  matter  in  its  ultimate  constitution  an  infinitely 
extended  aggregate  of  infinitely  divisible  but  indestructible  atoms 
each  having  a  threefold  aspect  of  active  and  passive  force  in  a 
space, 

§  6.  As  a  corollary  from  the  foregoing  we  remark  further  the 
indestructibility  of  these  several  constituent  aspects  of  material 
bodies  when  considered  apart.  No  space  is  destructible ;  no 
active  force  is  destroyed;  no  passive  force  is  destroyed.  For 
when  we  separate  the  atom  into  its  three  constituents  these 
three,  as  has  been  exhibited,  become  three  separate  things  each 
having  the  aime  atomic  constitution  as  the  original  body,  and 
preserving  its  integrity;  none  of  the  space  is  lost  and  none  of 
the  force  is  annihilated.  If  any  one  of  the  parts  of  an  atom  of 
body  were  destructible  it  woultl  cease  to  be  true  that  matter  is 
indestructible.  The  indestructibility  of  matter,  of  sjiace  and  of 
force  at  rest  and  force  in  motion,  conslitutes  one  and  the  same 
truth,  a  necessity  of  things  to  our  thought.  Space  remains  j  force 
at  rest,  remains  force  at  rest,  moving  force  remains  force  in 
motion. 

§  7.  The  various  attributes  belonging  to  matter  as  a  whole 
have  been  classified  as  Primary  or  Stjitical ;  Secundo-primary  or 
Statico-dynamical-;  and  Secondary  or  Dynamical.  Tlie  first  class 
contains  those  attributes  which  have  reference  to  matter  as 
occupying  space — qualities  developed,  as  Sir  William  Hamilton 
puts  it,  '  out  of  the  simple  datum  of  substance  occupying  space.' 
He  gives  eight  proximate  attributes,  '1.  Extension;  2.  Divisi- 
VOL.  1.  \, 
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bility;  3.  Siza;  4.  Density  of  Rarity;  5.  Figure;  6.  Iiicom- 
pressibility  absolute;  7.  Mobility;  8.  Situation."  These  are 
conderiNed  by  Mr.  Spencer  into  Bulk,  Figure,  and  Poaition.*  I'he 
Sec un do-primary  qualities  according  to  Sir  W.  Hamilton  com- 
prise Co-attraction,  Kepulsinn  and  Inertia,  The  first  of  these 
includes  Gravity  or  Weight,  embracing  Heavy  and  Light ;  and 
also  Cohesion  including  the  Hard  and  Soft ;  the  Firm  and  Fluid  ; 
the  Viscid  and  Friable ;  the  Tough  and  Brittle ;  the  Uigid  and 
Flexible ;  the  Finite  and  Infinite ;  the  Ductile  and  Inductile  ;  the 
Retractile  and  Irretractile  ;  the  Rough  and  Smooth  ;  the  Slippery 
and  Tciiacioua.  Repulsion  is  divided  into  the  relatively  Compres- 
dible  and  Incompressible ;  the  Resilient  and  Irresilient.  Inertia 
(combined  with  Bulk  and  Cohesion)  comprises  the  relatively 
Movable  and  Inunovable.  The  same  philosopher  makes  Secondary 
qualities  include  'those  phenomenal  affections  determined  in  our 
sentient  organism  by  the  agency  of  external  bodies.'  '  Such  are 
the  proper  sensiblea,  the  idiopathic  affections  of  our  several 
organs  of  sense,  as  Colour,  Sound,  Flavour,  Savour  and  Tactual 
Sensation ;  such  are  the  feelings  from  Heat,  Electricity,  Galvan- 
inai,  etc. ;  nor  need  it  be  added  such  are  the  rausculai-  and  cuta- 
neous sensations  which  acconi|)any  the  perception  of  the  Secundo- 
primary  qualities.  Such  though  less  directly  the  result  of 
foreign  causes  are  Titillation,  Sneezing,  Horripilation,  Shudder- 
ing,'* etc.  Mr.  Spencer  thus  expresses  the  relations  between 
these  three  classes  of  bodies.*  '  The  relation  established  between 
object  and  subject  in  the  act  of  perception  is  threefold.  It 
assumes  three  distinct  aspects  according  as  there  is  some  kind  of 
activity  on  the  pai-t  of  the  object,  on  the  part  of  the  subject  or 
on  the  part  of  both.  If,  while  the  subject  is  passive,  the  object 
ia  working  an  effect  upon  it — as  by  radiating  heat,  giving  off 
odour,  or  propagating  sound  ;  there  results  in  the  subject  a  per- 
ception of  what  is  usually  termed  a  secondary  property  of  body, 
but  what  may  be  better  termed  a  dynamical  property.  If  the 
subject  is  directly  acting  upon  the  object  by  grasping,  thrusting, 
pulling,  or  any  other  mechanical  process  while  the  object  is  re- 
acting, as  it  must,  to  an  equivalent  extent;  the  subject  perceives 
those   variously- modified   kinds   of  resistance   which   have  been 

'   PkiUiMjiltj/  of  f^rrej/tiaii . 

'  IMniilpifi  qf  Pigi^koUigij,  Part  VI.  Clmi-,  XIII. 

•  Phili»opl>S"f  P'l^ption- 

*  Friiieijiki  (/  Ptneh-aliyy,  I'art  VI,  Chap.  SI. 
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classed  as  the  secundo-primary  properties,  but  which  I  prefer  to 
class  as  statico-djnaamical.  And  if  the  subject  alone  is  active — if 
that  which  occupies  consciousness  is  not  any  action  or  reaction 
of  the  object,  but  something  discerned  through  its  actions  or 
reactions — as  size,  form,  or  position;  then  the  property  per- 
ceived is  of  the  kind  commonly  known  as  primary  but  here 
named  statical.' 

§  8.  This  classification  is  often  useful,  but  is  somewhat 
dangerous  in  fostering  the  idea  that  our  primary  experience  is  of 
body  instead  of  bodieSy  and  also  in  deluding  people  by  an  appear- 
ance of  finality  leading  to  the  belief  that  it  expresses  the  ultimate 
qualities  of  bodies  and  only  the  ultimate  attributes.  That  this  is 
not  the  case  is  evident  to  those  who  have  followed  the  course  of 
this  exposition.  But  in  the  light  of  our  analysis  the  true  mean- 
ing and  relations  of  all  these  divisions  plainly  appear ;  and  Sir 
William  Hamilton's  classification  of  qualities  as  applicable  to 
matter  taken  as  a  totality  when  studied  in  this  light  is  service- 
able both  to  the  psychologist  and  the  searcher  after  truth  as  it  is 
in  external  phenomena.  All  these  attributes  are  modes  of  rela- 
tivity, consistency,  extension,  presentativity  and  force. 

§  9.  There  are  a  few  other  names  used  in  connection  with 
material  things  whose  meaning  it  is  desirable  to  notice.  And 
first  let  us  observe  the  distinction  between  Molecule  and  Atom. 
Molecule  expresses  the  smallest  portion  of  matter  which  can  be 
reached  by  our  means  of  dividing  and  still  be  manifested  to  the 
senses.  When  molecules  are  of  simple  homogeneous  elements  as 
of  gold  or  silver,  they  are  called  integrant;  when  they  are  of 
compound  or  heterogeneous  elements  as  salts  and  acids,  they  are 
called  constituent.  Particle  is  sometimes  used  as  synonymous 
with  molecule.  By  atom  is  indicated  our  idea  of  an  ultimate 
portion  of  matter  beyond  which  division  cannot  go.  An  atom  is 
conceived,  not  perceived.  Monad  is  sometimes  used  (but  unfor- 
tunately) in  the  sense  of  atom. 

By  reality  we  mean  a  real  thing.  Thing  we  have  already 
defined  (Chap.  XII.  §  3)  as  a  distinguishable  persistence  in  con- 
sciousness with  a  subjacent  ground  of  inherence.  The  word  real 
in  such  a  connection  means  the  same  as  material^  and  is  contra- 
distinguished from  idealy  an  ideal  thing  being  a  state  of  con- 
sciousness. By  quality f  we  mean  the  distinguishing  peculiarity 
of  a  body  which  separates  it  from  other  bodies.  By  quantity^  we 
express   the  relations  of  bodies  as  greater  and  less  and  equal. 
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Qaantity  ie  exteiisive  or  relative  to  the  amount  of  space  occupied 
statically,  protensive  or  relative  to  tlie  amount  of  space  occupied 
dynamically,  and  intenaive  or  relative  to  the  amount  of  force  as 
resisting  or  impinging  upon  other  force.  Magnitude  gives  the 
idea  of  Oontinuous  Quantity  ;  Multitude,  of  Discrete  Quantity, 


CHAPTER   XV. 
TSE  SyyTHESIS  OF  INTERNAL  AND  EXTERNAL   THINGS. 

5  I.  A  FURTiiER  synthesis  than  any  we  have  made  yet  is  made 
by  the  mind  in  studying  objects  of  knowledge,  and  this  is  a  syn- 
thesis of  the  two  Bireams  of  things  which  are  separated  into  Non- 
Ego  and  Ego.  It  is  the  office  of  philosophy  to  make  the  highest 
unifications  of  knowledge  and  to  deal  with  its  higher  unities. 
Whatever  concerns  the  common  features,  if  there  are  any,  of  mind 
and  matter  and  whatever  considerations  there  are  tending  to  show 
no  community  between  the  two  lie  wholly  within  the  province  of 
philosophy  and  are  not  properly  the  subject  of  a  psychological 
science.  But  there  is  a  synthesis  of  Ego  phenomena  and  Non-Ego 
phenomena  which  is  so  intimately  connected  with  both  somatology 
and  psychology,  that  neither  of  these  sciences  is  complete  without 
some  reference  to  it.  This  synthesis  is  expressed  by  the  word 
Nature. 

5  2.  Matter  expresses  the  totality  of  external  things  but  with 
their  statical  side  uppermost.  Nature,  on  the  contrary,  brings  up 
most  prominently  the  dynamical  side.  Nature  is  the  sum  total  of 
that  which  is  produced,  and  so  far  as  something  produced  produces 
something  else  the  termalso  includes  that  which  produces  or  causes 
to  be  produced.  The  leading  notion  involved  is  that  of  sequences. 
But  though  the  dynamical  is  the  salient  notion  in  the  idea  nature, 
it  does  not  exclude  the  statical.  Nature  is  both  causata  and/or- 
mata,  and  embraces  the  statical  aspects  of  things  together  with, 
but  aa  secondary  to,  the  dynamical.  The  true  distinction  between 
matter  and  nature  is  the  one  I  have  already  stated  and  the  further 
fact  that  nature  also  comprehends  aggregates  of  mental  things. 
Nature  is  the  entire  object  world,  not  merely  the  world  of  material 
objects.  Nature  is  thus  in  a  degree  the  synthesis  of  the  external 
and  the  internal. 
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§  3.  Ill  several  places  in  this  work,  particularly  iu  Chapter  III, 
in  dealing  with  the  fundamental  antithedB  between  the  Ego  and 
the  Non-Ego,in  Chapter  VI.  on  the  DataofPaychology,  Chapter  VII. 
on  the  Method  of  Psychology,  and  again  in  Chapter  XI.  which  treats 
of  the  Postulates  of  Psychology,  we  have  noticed  a  sort  of  location 
of  Ego  phenomena  in  and  among  Non-Ego  phenomena,  au  it  were 
making  Ego  things  Nou- Ego  by  the  necessity  of  objectifying  them 
in  order  to  know  them.  Non-Ego  phenomena  we  know  by  look- 
ing outward ;  Ego  phenomena  we  know  both  by  looking  outward 
and  also  introspectively.  The  existence  of  other  minds  we  infer 
by  sundry  observations,  and  these  minds  we  class  as  Non-Ego  and 
yet  algo  as  being  distinguished  from  Non-Ego  and  being  of  the 
nature  of  Ego — what  William  Kingdon  Clififord  called  ejecta.  Study- 
ing our  own  states  of  oxjnsc-ionsness,  in  the  process  of  objectifying 
we  place  ourselves  really  among  these  other  minds  whose  existence 
we  infer  as  outside  of  ourselves  and  in  the  midst  of  matter,  yet 
all  the  while  retaining  and  postiUating  a  subject-Ego  as  behind 
consciousness,  conditional  for  consciousness  and  yet  not  sus- 
ceptible of  definite  cognition.  Now  a  synthesis  of  everything  not 
subject  ia  expressed  by  the  term  Nature. 

5  4.  Nature  therefore  includes — 1.  Material  objects  and  their 
relations  j  2.  Other  minds  and  their  relations  as  inferred  to  exist ; 
and  3.  The  object-Ego  with  all  its  states  and  their  relations,- — 
unities  and  diversities,  times,  and  representations.  The  hrst  of 
these  classes  comprises  what  is  called  Material  Nature  or  Nature 
as  Matter :  the  other  two,  Mental  Nature  or  Nature  aa  Mind, 
Organised  knowledge  of  the  first  constitutes  the  Science  of 
Somatology ;  organised  knowledge  of  the  latter,  the  science  of 
Psychology  ;  from  both  of  these  general  sciences,  special  sciences 
are  differentiated  (see  Introduction,  Chap.  V.). 

5  5.  The  general  analysis  of  material  objects  developed 
related,  consistent,  presentative  forces  and  spaces  in  co-ex- 
istences and  sequences.  The  general  synthesis  of  these  objects 
in  matter  and  the  analysis  of  matter  developed  as  the  units  of 
matter  atomic  bodies  each  containing  an  active  and  passive  force 
in  and  circumscribed  by  a  space.  These  have  a  common  synthesis 
in  matter  aod  deeper  in  a  Non-Ego  substance.  The  general 
analysis  of  mental  objects  exhibited  differing,  agreeing,  represented 
states  of  consciousness  simultaneous  and  successive  and  manifest- 
ing active  and  passive  power.  The  general  synthesis  of  these 
Ego  objects  in  Mind  and  the  analysis  of  mind  ehcit  as  units  of 
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mental  pbeiiumeua  these  states  of  consciousness  eacli  of  which 
has  a  threefold  aspect,  of  feeHng  or  piiseivity,  volition  or  activity, 
and  cognition  or  ths  relations  between  the  two  and  between  those 
of  each  set.  All  of  these  have  a  common  synthesis  in  mind  and 
beyond  that  have  a  ground  in  an  Ego  which  has  mind.  Now 
these  two  sets  of  things,  mental  and  material,  when  brought  to- 
gether in  a  Nature  of  things  have  certain  common  relations. 
These  are : — 

1.  Substance  and  Attribute. 

2.  Cause  and  Effect. 

3.  Reciprocal  Interaction. 

5  6.  Both  material  and  mental  jihenomena  postulate,  as  we 
have  repeatedly  seen,  a  sxtliatiince,  in  which  as  attributes  or 
qualities  these  phenomena  inhere.  This  substance  we  have  termed 
in  the  respective  instances  the  Non-Ego  and  the  Ego.  The  re- 
lation of  substance  and  attribute  on  the  Ego  side  is  derived  from 
the  experience  of  a  duration  in  which  successions  occur,  the  chief 
idea  being  that  of  continuity  or  endurance,  an  enduring  source, 
out  of  which  spring  events.  The  relation  on  the  Non-Ego  side  is 
derived  from  the  experience  of  spaces  as  permanent  and  im- 
movable but  as  affording  room  for  motion.  In  like  manner 
here  the  emphasis  is  laid  ujwn  the  permanency.  The  substance 
rent4iin8  and  its  attributes  stick  in  it ;  it  is  the  ground  for  those 
attributes. 

§  7.  For  the  next  relation  let  tia  take  the  Non-Ego  class  first, 
though  there  is  nothing  to  hinder  our  beginning  with  the  other 
if  it  enters  our  thought  so  to  do.  The  experience  of  forces  as 
dynamic,  thus  implying  sequences  or  motion,  is  at  the  bottom  of 
our  notion  of  cause  and  effect  in  the  material  world.  One  force 
imjiinging  upon  another  and  inducing  an  irrevensible  sequence  of 
distinguishable  things  gives  us  in  the  antecedents  a  cause  and  in 
the  consequents  an  effect.  '  The  conception  of  a  cause  is  that  of  a 
space-filling  force  as  one  substance  obtruding  itself  upon  the  place 
of  another  space-filling  force  as  substance  and  by  the  modifications 
induced  securing  .  .  .  changes  in  the  latter  which  manifest  them- 
selves to  the  same  in  altered  phenomena.' '  In  Ego  phenomena  the 
experiences  of  successions  in  time  of  manifested  active  power,  in 
precisely  similar  manner,  ascribe  to  the  antecedents  the  notion 
of  cauie  and  to  the  consequents  the  notion  of  effect.     In  both 

'    lliekok's  Hatii,mil  Ptyflmlpgy  (1801),  p.  S6a. 
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instances  the  idea  is  not  merely  of  sequence  and  succession  but  on 
the  one  hand  of  impinging  force  and  sequence ;  while  on  the  other 
it  is  active  power  and  succession.  Simple  succession  and  sequence 
will  never  give  us  cause  and  effect :  the  notions  of  power  and  force 
must  be  superadded. 

§  8.  Forces  as  antagonised  producing  a  static  condition  of 
co-existence  account  for  the  relation  of  Reciprocal  Interaction  or 
Action  and  Reaction.  Force  impinges  upon  a  resisting  force ;  the 
two  hold  each  other  in  check  and  appear  as  two  co-existing  things. 
*  When  the  apprehension  of  one  phenomenon  has  passed  and  another 
has  been  apprehended,  and  then  the  apprehension  of  the  first  may 
be  again  repeated  at  pleasure,  it  manifests  that  the  occasion  for  such 
phenomenon  remains  and  the  order  of  apprehension  each  way  is 
the  index  that  the  connection  is  that  of  reciprocal  influence,  not 
of  cause  and  effect.  When,  therefore,  all  co-existing  things  re- 
ciprocally influence  each  other,  such  influence  gives  occasion  for 
the  same  phenomena  in  each  so  long  as  the  modifications  of  any 
one  does  not  make  its  changes  in  all.  Thus  when  the  presence  of 
the  sun  acts  and  re- acts  in  the  modifications  of  its  light  upon  all, 
my  perception  in  the  organ  of  vision  may  be  from  one  co-existing 
substance  to  another  in  the  phenonena  thus  occasioned  and  in  a 
reversed  order  of  apprehension  arbitrarily,  and  I  determine  them 
as  contemporaneous ;  but  when  the  sun  is  withdrawn  and  such 
action  and  reaction  ceases  and  such  modifications  have  passed  away, 
and  I  can  no  longer  pass  in  my  apprehension  fi*om  one  thing  to 
another,  I  can  no  longer  determine  their  contemporaneousness,  but 
only  the  successions  that  have  passed  since  they  all  disappeared.'  * 
With  Ego  phenomena  a  similar  course  of  exposition  with  the 
notion  of  simultaneity  of  power  manifestations  results  in  the 
relation  now  before  us.  This  is  too  obvious  to  require  any  further 
consideration. 

§  9.  Though  mind  and  matter  have  thus  a  correspondency  of 
relation  as  regards  their  respective  constituents,  let  us  avoid  the 
error  of  supposing  that  we  have  united  the  two  in  a  common  sub- 
stance.    Make  what  synthesis  we  can  and  are  pleased  to  make  and 

*  Hickok's  Rational  Psychology^  p.  279.  I  object  to  the  use  of  the  word  con- 
temporaneovs  and  its  noun.  I  think  it  misleading ;  the  author  means  co-existent 
in  space.  I  am  glad  to  be  able  to  quote  Dr.  Hickok  with  approbation,  since  at  a 
later  stage  I  am  obliged  to  deal  somewhat  severely  with  the  system  of  philosophy 
which  he  represents.  One  can  always  learn  something  from  the  study  of  every 
earnest  philosophical  worker,  however  much  he  may  be  compelled  to  criticise, 
qualify,  and  reject. 
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call  the  result  nntiire,  we  nevertheleas  cannot  get  rid  of  the  sup- 
position of  the  subject  Mind  which  excludes  itself  from  nature  and 
nature  from  it,  which  itself  makes  the  synthesis  we  call  nature  j 
whieh  even  includes  itself,  as  objectified,  in  nature,  though  poafu- 
lating  itself  for  nature  and  which  distinguishes  in  nature  these 
two  streams  of  pheuoraena  inherent  lu  two  mutually  exclusive 
unknown  and  nuknowfthle  substances.  No  consciousness  and  no 
synthesis  establishes  between  mind  and  matter,  Kgoand  Non-Ego, 
the  relation  of  substance  and  attribute.  The  utmost  relationship 
is  that  of  co-esistences  mutually  interacting ;  and  that  interaction 
is  of  a  different  character  from  the  interactions  of  the  things  of 
the  respective  classes  among  themselves.  A  subject  Ego  is  still 
ever  postulated  beyond  nature  and  in  similar  manner  a  subject 
Non-Ego(Chap.  XJI.  5  11). 

5  10.  A  reasonable  amount  of  reflection  will  elucidate  more 
fully  these  last  propositions.  The  Ego  objectifies  itself  and  the 
whole  series  of  states  of  consciousness  thus  objectified  it  associates 
and  generalises  under  the  notion  mind.  This  object  mind,  the 
mirroring  or  symbol  of  the  subject  mind  is  described  and  to  it  are 
ascribed  substance  and  cause,  as  themselves  attributes.  That  is, 
in  examining  a  subject  mind  we  objectify  it  and  it  loses  its  cha- 
racter as  subject,  but  there  rises  behind  it  still  another  subject 
mind,  so  to  sjieak,  which  in  like  manner  eludes  our  pursuit  (Chap. 
XI.  §1).  Now  this  objectified  mind  with  its  attributes  of  sub- 
stance and  attribute,  cause  and  eff'ect,  and  reciprocal  interactions, 
is  included  in  nature,  but  a  subject  mind  outside  of  nature  is  all 
the  while  postulated.  lu  like  manner  material  phenomena  are 
gathered  together  into  one  whole  which  we  call  matter,  embracing 
relations  of  substance  and  attribute,  cause  and  effect,  action  and 
reaction.  But  all  these  with  other  relations  of  material  things 
are  themselves  thought  as  attributes  of  a  subject  Non-Ego  un- 
known and  unknowable,  of  which  an  object  Non-Ego  as  substance 
and  attribute,  cause  and  effect,  action  and  reaction  is  the  symbol. 
Thus  we  are  brought  around  again  to  the  6rst  datum  of  science 
and  philosophy— the  mutual  exclusion  of  a  postulated  Ego  and 
Non-Ego.  And  we  further  learn  that  Mind  is  an  object,  whose  sub- 
stance and  attributes  are  themselves  attributes  of  an  unknowable 
subject  Ego  beyond,  of  which  the  object  mind  is  but  a  symbol ; 
and  on  the  other  hand  Matter  is  an  object  which  is  both  sub- 
stance and  attribute,  cause  and  effect,  action  aLd  reaction,  which 
however  are  themselves  all  attributes  of  a  subject  Non-Ego  of 
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wliich  matter  with  its  internal  relations  is  itself  but  the  symbol. 
And  finally  we  ascertain  that  nature  is  a  synthetical  whole  of 
object  Ego  and  object  Non-Ego,  matter  and  object-mind,  but  still 
leaves  out  both  subjects. 

§  II.  Clearly  then  is  it  apparent  that  nature  though  a  totality 
of  things  material  and  mental,  is  by  virtue  of  its  being  a  totality 
itself  a  limited  thing.  Make  the  synthesis  wide  enough  to  include 
every  thing,  and  the  moment  you  gather  all  things  into  a  totality 
you  imply  a  circumambient  or  circumstantial  something  which 
is  not  that  totality  but  from  which  it  is  cut  off  or  out  of  which  it 
is  carved.  Beyond  nature,  therefore,  no  matter  how  fiir  you 
extend  it,  is  postulated  an  extra-natural  or  super-natural.  What 
may  be  said  of  this  supernatural  does  not  concern  us  here.  All 
that  is  needed  is  to  remind  ourselves  that  though  we  make  a 
synthesis  of  the  external  and  the  internal  in  a  Nature  of  things, 
yet  this  nature  is  meaningless  and  cannot  even  be  thought  except 
as  postulating  a  something  over  and  beyond  nature,  unlimited, 
absolute,  unconditioned,  which  is  not  nature  but  conditional  for 
nature. 

§  12.  We  need  to  remark  further  but  two  corollaries  from 
what  has  gone  before.  Since  nature  is  a  totality  of  things  and 
«ince  the  mind  cannot  conceive  of  an  attribute  without  a  sub- 
stance, an  event  without  a  source,  the  indestructibility  of  every- 
thing in  material  nature  is  postulated.  The  quantity  of  matter 
in  the  universe,  therefore,  is  not  lessened  and  no  end  of  matter 
whether  as  space  or  force  is  conceivable.  In  like  sort  since  we 
cannot  conceive  the  passing  of  a  thing  into  nothing,  neither  can 
we  conceive  the  coming  forth  of  a  thing  from  nothing.  Within 
nature,  therefore,  it  is  also  true  that  there  is  no  creation  of  matter 
and  no  beginning  of  matter.  Hence  to  our  thought  material 
nature  is  without  increase  or  diminution  in  quantity,  without 
beginning  and  without  end. 


CHAPTER   XVI. 
LAWS  OF  NATURE  AND  THE  POSTULATES  OF  SOMATOLOGY. 

§  I.  A  SCIENCE  of  material  things  is  the  expression  of  our 
generalised  knowledge  of  such  things.  To  such  a  science  there  is 
necessary  therefore  a  combination  of  the  relations  of  the  things 
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known  to  each  other  and  also  those  subjective  relations  which  con- 
stitute the  knowing.  Science  has  already  been  explained  (Chap.  I.) 
to  differ  from  ordinary  knowledge  in  the  eB]}ecLal  regard  of  being 
generalised  and  thus  unified  knowledge,  verification  being  mipposed 
also.  A  science  of  somatology  thus  consists  of  general  affirmations 
(and  denials)  respecting  material  things.  But  of  what  does  gene- 
ralisation consist  ?  It  coDEists  of  the  noting  and  uniting  common 
properties,  the  observing,  therefore,  likenesses  and  differences, 
nniformitiea  and  diversities  in  the  objects  generalised.  The  ex- 
pressions of  these  uniformities  and  diversities  of  objects  in  proposi- 
tions are  Ijiws  of  Nature  and  when  covering  material  objects  only 
Ijawfl  of  Material  Nature. 

§  2.  It  has  been  heretofore  remarked  that  knowledge  assumes 
some  things.  There  are  some  exjieriences  which  are  unanalysable 
and  ultimate  giving  rise  when  generalised  to  ultimate  notions. 
Such  experiences,  and  based  on  experiences  such  notions  also,  when 
expressed  may  be  expressed  in  isolation,  in  which  case  we  have 
general  names ;  or  in  connection,  to  the  end  of  higher  generalisa- 
tion in  the  form  of  predications  in  propositions.  Generalisation 
carries  with  it  predication  and  complete  experience  is  not  i»sBible 
without  propositions  (Chap,  IV.).  The  existence  then  of  ultimate 
experiences  necessitates  ultimate  general  notions  (ultimate  save 
that  they  always  may  be  analysed  into  their  original  particulars) ; 
and  these  ultimate  general  notions  imply  and  necessitate  for  the 
complete  scientific  expression  of  experience  ultim&.te  propositions 
or  principles,  which  we  call  Postulates.  The  moat  ultimate  and 
most  universal  laws  of  nature  are  consequently  Postulates, 

5  3.  We  are  at  present  concerned  only  with  the  laws  and  postu- 
lates of  material  nature.  The  postulates  of  psychology  we  have 
already  found  (Chap.  XI.)  and  we  have  also  deemed  it  necessary 
at  an  early  stage  in  our  study  to  ascertain  what  are  the  general 
postulates  of  science  (Chap.  III.).  We  shall  unavoidably  have 
suggested  to  our  minds  some  of  the  relations  of  these  various 
sets  of  postulates  ta  each  other,  but  it  is  no  part  of  a  science 
of  psychology  to  pursue  the  examination  of  those  relations  any 
further  than  to  show  in  a  general  way  the  unity  of  all  knowledge. 
As  has  been  repeatedly  observed  in  these  ]Miges  the  definite 
scientific  unification  of  all  knowledge  in  its  highest  synthesis  is 
the  province  of  philosophy.  We  shall,  therefore,  now  seek  to 
express  those  most  general  truths  respecting  material  things  which 
fairly  may  be  termed  postulates  of  somatology  and  in  a  subordinate 
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way  indicate  some  of  their  relations  to  the  postulates  of  psychology 
and  the  postulates  of  science  in  general. 

§  4.  At  the  outset  we  shall  have  presented  very  obviously 
as  a  postulate  of  material  nature  the  law  of  the  antithesis  of 
the  Ego  and  the  Non-Ego,  which  we  heretofore  found  to  consti- 
tute the  first  postulate  of  science.  This  can  be  expressed  as  we 
expressed  it  in  Chap.  III.,  or  with  special  reference  to  somatology 
in  two  divisions  in  similar  manner  as  expressed  with  reference  to 
psychology  in  Chap.  XI.     Following  the  latter  course  we  have  : 


THE  LAW   OF  THE  SUBJECT  NON-EGO. 

§  5.  AU  knowledge  impUea  and  poatulcUea  a  subject  Non^ 
Ego  as  antithetical  to  and  exclusive  of  a  subject  Ego  and  which 
furnishes  a  ground  for  the  coTnmon  synthesis  of  all  things  affect-- 
ing  consciousness  which  are  distinguished  by  it  from  things  of 
and  belonging  to  the  EgOj  and  which  in  its  substance  is  unhiown 
and  unknowable. 

Complementary  to  this  is 

THE  LAW  OF  THE  SUBJECT  EGO. 

AU  knowledge  and  thus  all  knfiowledge  of  material  things  im- 
'plies  and  postulates  a  subject  Ego^  whose  substance  is  unknown 
and  unknowable,  to  which  states  of  con^sdousness  are  referred  as 
attributes  but  which  in  the  process  of  reference  becomes  objectified 
and  becomes  itself  an  attribute  of  a  subject  Ego  which  lies  still 
beyond  and  which  ever  eludes  cognition  though  ever  postulated 
for  cognition. 

These  two  postulates  or  this  double  postulate,  slightly  varied 
in  expression  from  Chap.  XI.,  are  postulates  of  relativity,  ex- 
pressing the  law  of  universal  relativity,  by  which  it  appears  that 
everything  in  nature  is  related  to  and  discriminated  from  some 
other  thing.  They  both  indicate  this  truth,  and  further  indicate 
the  origin  of  the  truth,  namely  in  a  primitive  experience  of  con- 
sciousness which  lies  at  the  root  of  all  knowledge  whatsoever. 

THE  LAW   OF  CONSISTENCY. 

§  6.  A  universal  relativity  of  things  implies  a  consistency  of 
things.  The  law  of  consistency,  therefore,  is  a  law  of  material 
nature  as  well  as  a  law  of  nature.    Unless  bodies  consist  we  can 
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have  no  experience  of  them.     Hence  as  a  third  postulate  of  suma- 
tology  we  liave  thia  law  in  its  two  expressioiiH ; — 

WlMtever  is,  -U : 

A  thing  cannot  at  the  same  time  both  be  and  not  be. 


THE    UNIFORMITY    OF   NATOHE, 

§  7.  That  general  postulate  of  science  styled  the  uniformity  of 
nature  ia  obviously  and  pre-eminently  a  postulate  of  somatology. 
Its  statement  however  requires  to  be  varied  somewhat  from  the 
statement  heretofore  given  for  science  in  general. 

Whatever  things  have  conie  into  experience  in  the  past  will 
recur  and  be  repeated  in  expei'ience,  if  the  circumatancea  of  the 
former  experience  recur. 

As  drcumatances  vary  ao  experiences  vary  as  reapects  same- 
■itess  and  difference. 

This  is  a  law  of  extension  in  its  two  modes  of  permanence  and 
motion.  It  expresses  the  permanence  of  things  in  the  material 
world  and  also  the  sequence  of  events.  Its  prominent  aspect  is 
dynamical  rather  than  statical,  though  by  no  nieanis  excluding  the 
latter.   It  is  a  law  of  change  and  permanence  in  the  midst  of  change. 

5  8.  We  have  thus  made  use  of  three  out  of  the  four  funda- 
mental postulates  of  ncience.  Since  knowledge  scientifically  co- 
ordinated is  made  up  of  cognitions  constituting  its  subject  matter, 
as  jmstulafea  of  the  science  of  knowledge  they  are  postulates  of 
cognitions.  As  jxistulates  of  the  science  of  nature,  they  are  pos- 
tulates of  object  things  ;  and  as  postulates  of  somatology  they  are 
postulates  of  material  things  and  their  relations.  The  fourth 
postidate  of  science  (see  Chap.  III.)  is  not  relevant  to  somatology, 
except  in  a  sense  which  really  makes  it  a  corollary  of  the  uniformity 
of  nature  and  the  other  postulates.  Nature  embraces  the  whole 
object  world  but  implies  all  the  while,  as  lias  been  seen  (Chap.  XV. 
j  9),  a  subject  Ego,  as  it  were  overlooking  and  cognising  nature. 
The  law  of  identification  is  purely  a  law  of  knowing,  a  postulate 
of  scicTice  us  science ;  but  wheu  we  transfer  it  to  the  object  world 
wholly  and  use  it  as  a  law  of  the  relations  of  objects  merely,  it 
becomes  no  longer  a  law  of  active  identification  of  objects,  but  a 
law  of  Ihe  recurrence  of  same  and  diflerent  things,  a  law  of  per- 
manence and  change,  depending  for  its  meaning  and  value  on 
consistency,  relativity,  and  the  uniformity  of  nature.  It  amounts 
to  an  expression  that  things  same  and  different  occur  and  recur 
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and  that  those  which  are  the  same  are  the  same  and  those  which 
are  different  are  different. 

THE   LAW   OF  PRESENTATIVITY. 

§  9.  The  presentativity  of  material  objects  gives  us  another 
postulate  and  one  special  to  somatology : 

AU  statements  respecting  TnatericU  things  postulate  in  those 
things  a  capacity  to  manifest  and  present  themselves  to  conscious^ 
ness  in  different  modes. 

This  is  correlative  to  the  law  of  reflection  in  psychological 
science. 

THE  LAW   OF  FORCE. 

§  10.  ii  nature  of  m^ateriaZ  things  postulates  pairs  of  per^ 
sistent  forces  reciprocally  acting  and  reacting^  co-attractive  and 
repulsivCj  co-existent  and  consecviivCj  equal  and  ungual. 

This  law  is  an  expression  of  the  truths  respecting  force  which 
our  prior  analysis  has  elicited. 

Correlative  to  this  law  and  having  like  warrant  is 

THE   LAW   OF    SPACE. 

§  11.  il  n/iture  of  material  things  postulates  spaces  which 
contain  forces  and  which  are  themselves  immobile^  nonrresisti/ngf 
co-existent^  exhaustively  confluent^  and  exhaustively  divisible. 

THE   MOLAR  COxMPOSITlON   OF  MATERIAL  NATURE. 

§  12.  Following  the  synthesis  of  forces  and  spaces  in  matter 
and  then  pursuing  the  analysis  of  matter  which  we  have  made  in 
recent  chapters,  the  following  two  laws  are  convenient  expressions 
in  propositional  form  of  the  ultimate  notions  there  reached.  The 
first  may  well  be  styled  as  in  the  caption  of  this  section : — 

A  n/iture  of  material  things  postulates  something  related  to 
some  other  thing  by  differencej  something  consistent  or  agreeing 
with  itself  J  something  permanent^  something  succeeding  some- 
thing j  something  presentative  to  consciousness^  something  acting 
upon  something  and  something  receiving  and  resisting  a^ion. 

The  other  is  that  of 

THE   ATOMIC   COMPOSITION   OF   MATERIAL  NATURE. 

§  13.  Material  nature  is  composed  of  an  aggregation  of 
atomSy  each  of  ivhich  postulates  two  forces  reciprocally  acting  and 
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reacting,  co-attractive  and  repulsive,  co-existent  and  coneecutdve, 
in  a  space  which  contaiTis  them  and  which  is  itself  immohde 
and  niyn-reaisting. 

5  14.  Taking  nature  aa  a  totality  of  things  we  can  frame  two 
general  postulates,  the  one  of  the  internal  relativity  of  nature  and 
the  other  of  its  externiil  relativity,  the  former  being  a  relation  of  a 
whole  to  its  parts,  the  latter  a  relation  of  one  wiiole  to  something 
outside  of  that  whole.  These  laws  only  state  in  propositional 
form  truths  whieh  we  have  already  arrived  at  in  the  preceding 
analyses  and  syntheses. 


THE    iSTERNAL    RELATIVITY    OF    NATURE. 

A  nature  of  things  poatulatea  co-existences  and  sequences 
existing  under  the  relations  of  suhsta/nce  and  attribute,  cause  and 
effect,  action  and  reaction. 


THE  EXTERNAL   RELATIVITT  OF   NATURE. 

A  nature  of  things,  as  a  totality  postulates  an  extra-natural 
or  super-natural. 

5  15.  Not  all  of  the  ahove  postulates  are  ultimate  in  the  sense 
of  not  being  resolvable  into  other  truths.  Though  all  of  them  ex- 
press idtimate  truths,  the  last  four  are  only  the  equivalents  of  the 
others  or  some  of  them.  The  postulate  of  the  molar  composition 
of  material  nature  is  a  summing  up  of  those  before  it.  The  law 
of  atomic  composition  is  but  another  expression  of  the  laws  of 
force  and  space,  while  the  two  in  the  last  preceding  section  are 
deducible  from  the  primitive  relations  of  spaces  and  forces.  These 
last  four  1  have  advanced  to  correspond  with  the  notions  found  in 
the  aggregates  of  matter  and  nature  which  are  made  by  synthesis 
of  forces  and  spaces  for  the  one  and  forces  and  spaces  together 
with  mental  objects  for  the  other.  Taking  out  these  four,  there- 
fore, we  have  remaining  seven  laws  claiming  to  be  underived  and 
unanidysahle  laws  of  material  nature.  Now  the  test  of  a  postulate 
is  the  inability  to  explain  it  without  implying  that  which  one  seta 
out  to  explain.  And  if  each  of  the  seven  expressions  above  given 
be  an  ultimate  principle  we  ought  to  find  this  to  be  the  case  with 
respect  to  it.  Such  a  result  has  been  already  reached  with  respect 
to  the  fundamental  antithesis  of  the  Ego  and  the  Non-Ego  ex- 
pressed in  the  first  two  (Chap.  III.) ;  and  also  with  respect  to  the 
law  of  consistency  and  that  of  the  uniformity  of  nuture.     We  have 
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also  seen  that  the  law  of  presentativity  ia  ultimate  unless  we  place 
it  under  relativity  (Chap-  XIII.  §  7 )  and  then  we  should  be  obliged 
to  indicate  two  ultimate  modes  of  relativity  with  the  essential 
quality  of  presentatiWty  attached  to  one  of  those  modes,  and  not 
to  the  other,  which  amounts  to  the  same  thing  as  to  assign  a 
separate  position  to  presentJitivity.  Furthermore  we  have  seen  how 
all  experience  implies  the  doctrines  of  force  and  space  aa  they 
have  been  above  expressed.  But  this  is  not  all.  It  is  plainly 
apparent  that  each  one  of  these  seven  principles  implies  all  the 
rest.  In  Chaiiter  III.  we  observed  this  sort  of  connection  between 
the  postulate  of  Ego  and  Non-Ego  relativity,  that  of  consistency, 
and  that  of  nature's  uniformity.  In  like  manner  presentativity 
postulates  consistency  and  relativity  and  distinctly  a  relativity 
between  an  Ego  and  a  Non-Ego ;  it  also  implies  nature's  uniformity 
because  while  there  is  presentation  to  consciousness  there  is  per- 
sistence from  moment  to  moment,  that  ia  it  must  be  repeated  or 
recur;  that  there  ia  such  a  recurrence  of  the  same  experience 
postulates  the  stability  of  nature.  So  likewise  this  persistence 
implies  a  force  acting  on  another  force  in  space.  Similarly  the 
laws  of  force  and  space  postulate  consistency  and  relativity,  the 
uniformity  of  nature,  presentativity,  and  Ego  and  Non-Ego  anti- 
thesis. Again,  the  iirst  three  principles  postulate  things  and  as 
applied  to  the  material  world  material  things  in  relations ;  but 
material  things  mean  forces  and  spaces  and  an  abihty  of  those 
forces  and  spaces  to  affect  consciousness.  Thus  appear  the  law  of 
presentativity,  the  law  of  force  and  the  law  of  space.  And  this 
completes  the  circle. 

5  16.  To  sum  up :  science  teaches  us  seven  ultimate  postulates 
of  somatology  of  which  the  pair  at  ejich  end  of  the  list  might  be 
united  to  form  a  double  postulate,  the  first  indicating  a  relativity 
of  matter  to  mind  and  mind  to  matter  and  the  last  a  relativity  of 
two  component  elements  of  the  idea  of  bodies  to  each  other.  All 
of  them  are  explications  of  those  ultimate  notions  which  are  ex- 
pressed by  the  abstract  names  relntivity,  consistency,  extension, 
presentativity  and  force,  which  come  from  geuerdlisationa  of  the 
concrete  experiences  of  forces  and  spaces.  That  these  are  all  tlie 
ultimate  postulates  or  the  most  ultimate  that  will  ever  by  any  possi- 
bility be  reached  ia  of  com^se  not  claimed  j  all  that  is  maintained 
is  that  in  the  present  state  of  somatologicat  science  they  are  ou  the 
whole  the  most  satisfactory  pro^wsitional  expressions  of  the  truth 
nhich  is  in  material  nature  of  which  we  have  experience. 
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CHAPTER   XVII. 

SOWB  FURTHER   GENERAL  LAWS  OF  SOMATOLOOY. 

5  1.  There  are  soine  other  general  laws  of  material  nature  of 
high  generality,  but  which  are  not  ultimate  or  if  they  are  ultimate 
are  only  partial  expressions  of  underived  and  unanalysable  truths, 
or  compound  expressions  of  two  or  more.  They  are  truths  whose 
proper  synthesis  with  other  truths  has  not  been  fully  carried  out 
or  which  have  not  been  analysed  to  their  fullest  extent.  They  are 
either  deductions  from  the  postulates,  eorapoundu  of  them,  or 
members  of  postulates  separated  from  their  connections.  All  of 
them  have  been  of  great  importance  in  scientific  investigation.  To 
these  we  will  address  ourselves  for  a  few  pages. 

THE   PERMA^E^■CE   OF   SrACE, 

5  2.  Space  is  permanent  and  immobile. 

This  is  a  portion  of  the  law  of  space  given  in  the  last  chapter, 
the  foundation  for  which  is  found  in  Chaps.  XII.  and  XIII.  It  is 
conditional  for  the  persistence  of  force,  since  we  have  no  idea  of 
force  except  in  a  permanent  and  immobile  space. 

THE    PERSISTENCE  OF    FORCE 

5  3.  Force  is  persistent. 

The  doctrine  of  the  persistence  of  force  is  the  most  noteworthy 
generalisation  of  recent  times.  It  is  not  too  much  to  aver  that  at 
present  material  science  is  founded  upon  this  law.  The  above 
formula  is  ihe  shortest  expression  of  the  truth,  but  too  short  to 
bring  out  its  full  meaning.  The  law  of  force  of  Chapter  XVI. 
{§  10)  is  a  better  statement.  For  the  persistence  of  force  means 
not  the  persistence  of  one  force  but  of  two  forces  mutually 
interacting.  It  implies  action  and  reaction  ;  that  every  force  has 
another  force  upon  which  it  acts  and  in  turn  is  itself  the  reaction 
of  some  other  force.  It  postulates  aU  that  is  ejqiressed  in  our  law 
of  force — besides  action  and  reaction,  co-atti-ai-tiou  and  repulsion, 
co-existence  and  sequence,  equality  and  inequality.  Implicated 
with  these  are  of  course  the  notions  of  motion  and  rest,  static  and 
dynamic. 

§4,  The  i>ersiatcnce  of  force  is  thus  au  ultimate  trulh:  but 
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there  are  olLer  trutha  equally  ultimatf;  and  equally  iuijiortnut, 
which  have  been  unduly  dwarfed  by  the  prominence  ascribed  t<» 
the  force  dticlrine.  Without  these  other  truths  the  persistence  of 
force  is  itself  meaningless.  They  all  arise  from  the  notion  of  Bpace, 
which  has  been  thrown  aside  by  philosophers  who  have  made  the 
most  of  force  us  if  the  space  were  not  itself  a  reality  but  merely  a 
mental  abstract  of  force  esperiences.  This  is  true  in  a  sense :  but 
it  is  not  merely  an  abstract  of  force  experiences  but  also  of  space 
I  experiences.  In  other  words  the  notion  of  space  is  just  as  funda- 
mental and  primitive  in  sensational  esperience  as  is  the  notion  of 
force.  The  persistence  of  force  ]trtatulatCB  the  permanence  of  apace. 
The  five  chapters  last  preceding  have  contained  the  exjxiBitiona 
of  facts  which  show  the  correctness  of  (his  view.  The  reader  is 
recommended  to  carefully  re-peruse  Chapter  Xll.  at  this  point. 
If  no  error  or  omission  has  been  there  made,  the  truth  of  what 
is  now  stated  is  obvious  and  follows  necessarily.  If  force  imphes 
room  in  which  to  move  which  romik  is  not  force;  and  if  the 
mind  cannot  conceive  of  vacuity  and  this  romii  for  motions  be  not 
mind,  then  we  have  no  alternative  but  to  esteem  it  body  and 
suppose  a  material  substance  which  it  has  in  common  with  force, 
its  twin  brother.  And  if  forces  may  move  and  be  at  rest,  that  in 
which  they  move  and  are  at  rest  or  in  equilibrio  is  permanent  and 
immobile.  If  there  be  not  such  a  permanent  thing,  then  there 
can  be  no  equilibrium  of  forces  and  no  non-equilibrium  of  forces  ; 
there  can  be  neither  sialic  nor  dynamic,  in  a  word  no  pemstence 
of  force,  because  there  can  be  no  force  at  all.  The  notion  of  force 
thus  postulates  space  and  the  permanence  of  this  space  is  condi- 
tional for  the  persistence  of  force,  as  the  persistence  of  force  is  con- 
ditional for  the  permanence  of  space  ;  since  we  should  not  know 
Bpace  at  all  were  it  not  for  force  and  the  very  conception  of  space 
is  of  a  non-resistance  for  resistance  to  be  manifested  therein. 

§  5.  It  follows,   likewise,  that  the   persistence    of  relations 
between  forces  is  not  deducible  from  the  persistence  of  forces  but 
is  another  expression  of  a  truth  of  equal  rank  with  that  of  the 
persistence  of  force.     For  relations  between  forces  must  be  them- 
selves things  to  be  thinkable.     If  we  say  that  they  are  subjective 
or  mental  merely,  we  shall  still  be  compelled  to  supply  as  belong- 
ing to  the  external  world  some  bond  of  connection  between  forces. 
If  again  we  claim  that  all  these  bonds  or  relations  are  purely  snb- 
I  jective,  then  we  shall  be  obliged  to  concede  that  the  forces  them- 
,  selves  are  Bubjectii-e.      There  is  no  more   reason   for   ascribing 
VOL.  I.  u. 


Ifi2      MATERIAI,   CONDITIONS  OF  CONSCIOUSNRSS.       Part  III. 

externality  to  forces  (han  to  the  relations  between  force?.  It  may 
be  urged  that  forces  affect  consciousness  but  the  relations  between 
forces  do  not :  but  the  answer  is  that  we  do  not  know  one  force  from 
another  except  by  the  apprehension  of  an  objective  reality  which 
!8  different  from  either,  a  permanent  which  connects  the  two  in 
sequence.  If  then  the  permanent  connection  is  mental,  that  which 
appears  in  the  permanent  is  mental  also.  The  alternative  supposi- 
tions are  that  forcea  and  sjiaces  are  together  and  each  of  them 
primitive  experiences,  complementary  to  each  other  and  both 
objective  and  material  realities.  Force  is  matter  and  space  is 
matter.  The  relations  of  apprehension  of  forces  by  the  subject 
are  time  relations  having  an  actual  material  correlative  in  spaces 
which  are  material  relations  between  forces.  The  transcendent 
principle  of  the  relations  between  forces  is  hence  not  the  persistence 
of  force  but  the  permanence  of  space,  and  though  it  is  true  that 
the  persistence  of  relations  among  forces  implies  the  persistence 
of  force  it  is  just  as  true  that  the  persistence  of  force  implies  the 
persistence  of  relations  between  forces. 

§  6.  That  the  uniformity  of  law  can  be  resolved  into  the  per- 
sistence of  force  and  the  persistence  of  relations  between  forceH 
is  undeniable  if  we  add  to  these  notions  all  their  general  implica- 
tions, namely  consistency,  relativity,  extension  and  presentativity 
and  particularly  the  notion  of  extension.  The  umformify  of  law 
is,  as  we  have  seen  (Chap.  XVI.  §  7),  a  postulate  of  extension. 
Given  persistent  forces  succeeding  each  other  in  a  permanent 
space  and  the  uniformity  of  law  expresses  that  experience.  For 
the  persistence  of  force  postulates  that  no  force  is  lost.  'If  in 
any  two  cases  there  is  exact  likeness  not  only  between  those  mowt 
conspicuous  antecedents  which  wo  distinguish  as  the  causes,  but 
also  between  those  accompanying  antecedents  which  we  call  the 
conditions,  we  cannot  affirm  that  the  effects  will  differ  without 
affirming  either  that  some  force  has  come  into  existence  or  that 
some  force  has  ceased  to  exist.  If  the  co-operative  forces  in  the  one 
case  are  equal  to  those  in  the  other,  each  to  each,  in  distribution 
and  amount;  then  it  is  impossihlc  to  conceive  the  product  of 
their  joint  action  in  the  one  caae  as  imlike  that  in  the  other, 
without  conceiving  one  or  more  of  tlie  forces  to  have  increased  or 
diminished  in  quantity;  and  this  is  conceiving  that  force  is  not 
persistent.' '  This  truth  can  possibly  be  made  a  little  clearer  still. 
The  force  [T  impinging  implies  another  force  upon  which  it  im- 
'  Rp*nocr>  Firif  Pri/idjihi.  Vait  II.  Chap.  VII. 
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pingea ;  this  otlier  force  must  either  be  equal  or  leaa  or  greater  than 
the  force  |T],  Suppose  it  to  be  eijual,  then  we  have  a  force  [Tj  re- 
sisted by  an  equal  force  [5J.  Two  forces  are  hence  in  equilibrium 
and  given  only  these  there  is  a  statical  condition  of  two  forces  in  a 
permanent.  So  long  as  this  experience  continues  there  is  absolute 
uniformity,  the  circumstances  of  the  forces  remaining  permanent ; 
that  is  the  space  being  permanent  and  there  being  no  change  of 
relation  of  the  forces,  Stipijose  now  1 7]  to  be  greater  than  I^| 
and  their  relations  indicated  thus  '  a  |  o;  ni].  When  j  a  i  u ,  impinges 
on  [b],  7n^  neutralises  \T\  and  the  two  I'orra  a  statical  force  with  a 
new  force  T]  as  a  aequent  which  in  its  turn  must  be  regarded  as 
acting  upon  some  other  force  f^  either  equal  or  unequal.  Now 
if  |A  I  ci  ret.ums,  either  [u\  the  equal  of  iT]  must  follow  as  the  re- 
acting force  with  [F  as  a  consequent  new  dynamic  force  or  some  jwu-t 
of  |A  I  c  or  1_^  must  disappear  into  nothing,  which  is  impossible. 
Similarly  if  |T1  is  less  than  [r\  ;  we  shall  then  have  only  a  relative 
change  of  the  two  forces  with  respect  to  each  other  thus  |T]  ,8  i  ui ; 
^cj  will  still  be  resultant.  So  that  where  there  is  a  sameness  of  ante- 
cedents there  is  a  sameness  of  consequents.  The  same  truth  is 
illustrated  hy  eo-existences  as  well,  but  there  is  scarcely  need  of 
multiplying  illustrations.  Given  the  persistence  of  force  and  the 
persistence  of  relations  between  forces,  that  is,  as  we  have  seen,  the 
permanence  of  space,  and  given  also  motion  or  sequence,  and  the 
uniformity  of  nature  appears.  If  now  i  a  i  n  [  ci  appears  with  \T\  as  a 
reaction,  [Ti  and  [b]  neutralise  each  other  |n  [  »|  and  IaTcI  api>ears 
as  a  consequent;  if  instead  of  'a  i  c|  or  iaTbIc",  recurring,  |a  |  di 
appears  the  unequal  foree  ._^  or  ^i  reacts  and  the  consequent  is 
either  |X| or [oj, .a  i  a  and  \o_\, or  |d  I  d|  and  \T\.  So  that  as  circum- 
stances vary  so  consequent  experiences  vary,  which  is  the  other  side 
of  the  uniformity  postulate.  To  conceive  it  otherwise  is  to  deny 
persistence  of  force  and  the  jjermanence  of  space.  Uniformity  of 
law  postulates  succession  j  succession  postulates  a  permanent  in 
which  sequence  takes  place,  and  unless  a  given  antecedent  be 
followed  by  a  given  consequent  something  has  come  from  nothing 
into  being  or  gone  out  from  being  inf«  nothing.  It  thus  suffi- 
ciently appears  that  the  uniformity  of  law  depends  upon  the 
persistence  of  force  to  be  sure,  but  not  merely  on  that  but  on 
the  permanence  of  space  as  well  and  also  carries  with  it  the 
notion  of  extension. 

j  7.  Incidentally  the  last  section  referred  to  the  truth  before 
made  evident  and  now  to  be  specially  noticed  that  for  the  ^et- 
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sistence  of  force  is  also  postulated  the  consistency,  relativity,  and 
presentativitj  of  things.  The  persistence  of  force  is  not  thinkable 
without  the  notion  of  another  persisting  force ;  it  is  no  more 
thinkable  without  the  notion  of  the  cousiatency  of  each  force  with 
itself,  that  is  the  identity  of  each  force  ;  no  more  is  it  conceivable 
without  the  notion  of  a  power  to  affect  consciousneas.  And  we 
have  just  seen  how  the  notion  of  extension  as  motion  in  a  per- 
manent is  inextricably  interwoven  with  the  idea.  From  all  these 
considerations  I  am  compelled  to  regard  the  persistence  of  force 
as  only  one  of  at  least  six  postulates  of  eqtial  scientific  rank ;  and 
as  expressing  in  its  ultimate  reference  only  one  side  of  an  expe- 
rience of  which  the  permanence  of  spiice  is  the  other. 

THE   INDESTRUCTIBILITY    OF    MATTER. 

§  8.  Matter  is  indeetmctibte. 

Having  postulated  that  apace  is  permanent  and  force  is  per- 
sistent, the  indestructibility  of  that  which  is  their  synthesis, 
ensues  as  a  corollary.  But  the  persistence  of  force  alone  could 
not  give  us  this  truth.  Suppose  force  to  persist  but  space  to  he 
removed;  then  the  force  also  vanishes  since  we  cannot  conceive  of 
force  but  in  room  or  space  j  thus  unless  there  be  a  [>ermanence  of 
space  both  matter  passes  into  nothing  and  force  itself  ceases  to 
persist.  Moreover  if  our  analysis  of  the  atomic  constitution  of 
matter  be  correct,  however  fine  we  may  make  the  division  and 
subdivision  we  cannot  destroy  any  matter,  but  each  resultant  of 
the  division  ia  an  atom  containing  or  exhibiting  a  permanent  space 
and  persistent  forces.  The  indestructible  atom  is  a  microcosm 
exemplifying  the  mutual  implications  of  spaces  and  forces.  The 
indestructibility  of  matter,  therefore,  is  indeed  an  ultimate  truth 
but  a  compound  of  two  ultimate  truths  with  their  implications, 

THE   COSPECUTIVESESS   OF    MOTION. 

$  9,  Motion  h  consecfdlve  or  persistent. 

This  Jis  the  law  of  the  continuity  of  motion,  to  which  term 
however  I  object  for  reasons  before  advanced  (Chap.  XIII.  §  6), 
We  have  again  in  this  instance  a  corollary  from  the  permanence  of 
space  and  the  persistence  of  force ;  for  by  motion  we  mean  n 
moving  force,  that  is  a  force  changing  position  in  a  permanent. 
If  then  the  permanent  be  tnily  permanent  and  the  force  be  per- 
siatent  the  motion  is  not  destroyed  ;  the  force  may  be  resisted  but 
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the  increment  of  impinging  force  over  and  above  the  resisting 
force  passes  on  and  remains  d3aiamic ;  the  direction  of  the  moving 
force  is  changed »  but  the  moving  force  itself  is  never  annihilated 
To  assert  that  motion  is  not  persistent  is  the  same  thing  as  to  say 
that  moving  force  is  not  persistent,  which  is  to  deny  both  the  per- 
sistence of  force  and  the  permanence  of  space. 

THE   DIRECTION   OF  MOTION. 

§  10.  Motion  follows  the  line  of  greatest  traction  or  the  line 
of  least  resistance  or  the  resultant  of  the  two. 

This  law  is  another  corollary  from  the  two  postulates  of  force 
and  space.  *  Suppose  two  weights  suspended  over  a  pulley  or  from 
the  ends  of  an  equal-armed  lever ;  or  better  still — suppose  two  men 
pulling  against  each  other.  In  such  cases  we  say  that  the  heavier 
weight  will  descend  and  that  the  stronger  man  will  draw  the  weaker 
towards  him.  But  now  if  we  are  asked  how  we  know  which  is  the 
heavier  weight  or  the  stronger  man ;  we  can  only  reply  that  it  is 
the  one  producing  motion  in  the  direction  of  its  pull.  Our  only 
evidence  of  excess  of  force  is  the  movement  it  produces.  But  if 
of  two  opposing  tractions  we  can  know  one  as  greater  than  the 
other  only  by  the  motion  it  generates  in  its  own  direction,  then 
the  assertion  that  motion  occurs  in  the  direction  of  greatest  traction 
is  a  truism.  When  going  a  step  further  back  we  seek  a  warrant 
for  the  assumption  that  of  the  two  conflicting  forces  that  is  the 
greater  which  produces  motion  in  its  own  direction,  we  find  no 
other  than  the  consciousness  that  such  part  of  the  greater  force  as 
is  unneutralised  by  the  lesser  must  produce  its  eflfect — the  con- 
sciousness that  this  residuary  force  cannot  disappear,  but  must  mani- 
fest itself  in  some  equivalent  change—  the  consciousness  that  force 
is  persistent.'  .  .  .  '  It  needs  scarcely  be  added  that  if  in  place  of 
tractions  we  take  resistances,  the  argument  equally  holds ;  and 
that  it  holds  also  where  both  tractions  and  resistances  are  concerned. 
Thus  the  law  that  motion  follows  the  line  of  greatest  traction  or  the 
line  of  least  resistance  or  the  resultant  of  the  two  is  a  necessary 
deduction  from  that  primordial  truth  which  transcends  proof.'  * 

THE    RHYTHM   OF   MOTION. 

§  11.  All  motion  is  rhythniicaL 

Given  an  impinging  and  a  resistant  persisting  force  and  the  uni- 
versal rhythm  of  motion  is  deducible.    So  far  forth  as  there  is  resist- 

*  Spencer's  First  Princijjles,  Part  II.  Chap.  IX. 


166      MATRUIAL   CONDITIONS  OF  COSSCIOUSNESS.      Pahi  HI. 

ance  to  a  force  its  motion  is  thrown  backward.  Force  ineetiug 
with  resiatance  reverscB  its  motion  until  it  meets  witli  new  resist- 
ance when  the  direction  is  again  changed.  Impinging  and  resist- 
ing talcing  place  conaecutively  thus  imply  an  oacillatiou  of  motion ; 
and  this  is  the  idea  we  have  of  all  force.  Wherever  there  is 
matter  there  are  attraction  and  repulsion,  motion  forward  and  back. 
The  law  of  force  then  with  it«  implitjations  postulates  the  rhythm 
of  motion. 

THE   INERTNESS   OF   HEST. 

§  12.  A  body  at  rest  tends  to  remain  at  rest. 

This  is  the  law  of  inertia  on  its  statical  side.  If  two  forces  are 
in  equilibrium  the  persistence  of  force  aud  the  permanence  of  space 
require  that  they  so  remain  unless  some  force  be  obtruded  upon 
one  of  them  or  pulled  away  from  one  of  them  to  destroy  the 
equilibrium.  In  other  words  moving  force  must  be  added  to  the 
phenomenon  :  until  this  is  done  the  stat«  of  rest  remains.  This  law 
is  only  a  definition — another  expression  of  the  persistence  of  forces 
iu  a  permanent  space. 

THE   LAW   OF  ACTION   AND   REACTION. 

5  13.  Actiim  and  reactimi  are  equal  and  opposite. 

This  is  a  statement  of  a  truth  implied  in  the  notion  of  resist- 
ance to  motion.  So  far  forth  as  thefe  is  resistance  the  conception  is 
of  an  equal  amount  of  force  opposed  to  an  impinging  force  j  if  the 
resistance  is  not  perfect  then  the  excess  of  impinging  force  con- 
tinues moving  Itaving  no  reaction  or  resistance  opjxraed  to  it.  But 
the  idea  of  two  forces  in  equilibrium  is  of  an  equal  action  and  re- 
action; this  is  necessarily  implied  in  the  notion.  And  since  resist- 
ance is  a  reversal  of  motion  necessitating  the  belief  that  all  motion 
is  rhythmical ;  it  is  equally  a  universal  truth  that  the  reaction  is 
opposite  to  the  action.  That  action  and  reaction  are  equal  and 
opposite  follows  as  a  corollary  from  the  laws  of  force  and  sjtace. 

THE  LAW   OF  CAUSE  AND  EFFECT. 
§  14.  Every  eiientViathnppena  is  definitely  and  uniformly  con- 
nected  with  some  antecedent  event,  or  events,  which  happening  it 
happens;  and  which  failing  it  fails. 

It  ia  obvious  that  this  ia  only  a  reiteration  of  the  uniformity 
of  nature  on  it's  dynamic  side.  It  is  that  nature  is  uniform  in  its 
sequences.     Complete  the   law  by  one  of  tiie  uniformity  of  co- 
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eiistences  and  we  slialt  have  the  full  postulate  of  tLe  unifonnity  of 
nature.  Since  tlie  law  of  cause  and  effect  ia  a  law  of  sequeiicett, 
tlius  bringing  to  the  front  the  idea  of  motion,  the  moat  prominent 
notion  involved  iu  that  of  the  perKistenoe  of  moving  force  and  from 
the  latter  it  may  be  regarded  as  explieated. 


THE   CORRELATION   4SD   EQUIVALENCE   OF  FORCES. 

5  15,  Forces  are  m.utuaUy  convertible  at  given  rates ;  and  in 
Die  conversion  no  force  w  lost. 

The  latter  part  of  this  law  is  manifestly  a  statement  of  the 
persistence  of  force;  but  the  connection  of  this  latter  part  with 
the  remainder  and  tiiat  remainder  itself  require  some  further  ob- 
Bervfttions.  By  a  conversion  of  one  force  into  another  we  mean  that 
a  present  mamfeatation  of  force  ceases  and  is  followed  by  another 
manifestation  of  force  equivalent  in  quantity  and  that  the  two  are 
mutually  convertible.  When  the  ball  strikes  the  solid  rock  the 
motion  eeems  t«  abate  but  the  sun-ounding  atmospheric  temperature 
is  raised;  we  say  then  that  the  mechanical  force  or  some  of  it  is 
converted  into  heat.  This  proposition  analysed  means  that  force 
as  manifested  to  one  sense  becomes  manifested  to  another  or  others. 
The  doctrine  of  the  conversion  of  forces  imports  then  that  forces 
under  given  circumstances  alter  as  to  their  mode  of  presentativity 
and  that  these  modes  may  pass  into  each  other  under  certnin  con- 
ditions. That  is  to  say  the  dynamical  qualities  of  body  manifest 
themselves  in  co-extension  and  succession  according  to  our  modes  of 
sensation  and  without  loss  of  force.  Given  the  persistence  of  forces 
and  also  a  plurality  of  modes  of  affecting  conaciousuess ;  then  we  shall 
have  occasion  to  note  uniformities  of  correlation  and  equivalence. 
The  law  of  presentativity  and  the  law  of  force  then  give  us  the  law 
of  the  correlation  and  equivalence  of  forces;  that  is  to  say  these  two 
laws  are  the  most  prominent  of  the  principles  lying  at  the  found- 
ation of  the  correlation  and  equivalence  of  forces,  for  the  other 
fundamental  laws  which  we  have  found  are  in  reality  not  less  con- 
cerned. 

§  16.  One  of  these  other  laws  is  very  intimately  concerned.  I 
refer  to  the  principle  of  nature's  uniformity.  Our  statement  of 
the  law  of  cause  and  effect  (§  14)  named  the  latter  as  an  expres- 
sion of  the  uniformity  of  sequences  and  referred  to  a  comple- 
mentary law  of  the  uniformities  of  co-existence  as  needed  to 
make  a  full  equivalent  to  the  doctrine  of  the  uniformity  of  nature. 


MATERIAL  CONDiriUN'S   OF  CONSCIOUSNESS. 

Such  a  law  of  the  uniformity  of  co-existenceB  is  fuund  in  the  pro- 
position now  before  us.  The  law  of  action  and  reaction,  the  laws 
of  motion,  the  law  of  cause  and  effect  presented  respectively  dif- 
ferent aspects  of  the  persistence  of  force  in  space.  We  now  see 
that  same  persistence  exhibited  in  the  co-existence  of  forces.  At 
first  thought  it  would  seem  as  if  the  doctrine  of  correlation  and 
equivalence  was  a  law  of  sequences  instead  of  co-existences. 
This  impression  is  deepened  by  some  of  the  language  used 
commonly  in  explaining  that  doctrine.  We  are  accustomed 
to  hear  it  said  that  one  force  disappears  and  another  ancceeda  it, 
the  former  being  transmuted  into  the  latter.  From  this  state- 
ment we  are  apt  to  infer  that  the  prior  force  is  annihilated  and 
that  the  new  force  is  all  that  is  left.  But  a  very  little  reflection 
must  convince  ns  that  bo  to  believe  is  to  deny  the  persistence  of 
force  and  in  order  to  establish  any  coirelation  and  equivalence  we 
must  regard  the  former  force  aa  co-existing  with  the  latter.  For 
a  force  to  be  correlated  with  another  we  must  suppose  the  existence 
of  that  other,  else  something  could  have  relation  to  nothing,  which 
however  is  an  impossibility.  This  correlation  consists  of  a  force 
under  one  mode  of  presentativity  being  equivalent  in  quantity  to 
and  convertible  into  a  force  under  another  mode  of  presentativity ; 
and  an  essential  part  of  the  idea  is  that  whereas  B  is  esteemed  the 
equivalent  of  A  which  preceded  it,  B  is  so  related  to  A  that  B  may 
be  converted  into  A  again,  or  that  B  may  become  the  antecedent  and 
A  the  consequent.  This  implies  the  co-eiistenee  of  the  two,  the 
order  of  succession  being  reversible.  In  other  worda  B  and  A  are 
related  as  the  red  and  white  sides  of  a  railway  switch  signal. 
When  the  red  side  B  is  before  us  we  suppose  co-existing  with  it  a 
white  aide  A  which  may  be  made  apparent  by  turning  the  switch. 
The  two  aides  will  appear  alternately  by  turning  the  disk.  Neither 
A  nor  Bis  destroyed  when  it  disappears  but  the  onedisapiiearingis 
replaced  hy  its  correlative  which  in  turn  may  be  brought  before 
consciousness  hy  reversing  the  process,  I^et  us  take  the  common 
eiample  of  the  trauaformation  of  force — that  of  motion  into  heat. 
To  say  that  a  given  amouut  of  heat  as  indicated  by  raised  tem- 
perature on  arrest  of  motion  is  eqiu'valeut  to  a  given  amount 
of  motion  supposes  thut  amount  of  motion  remaining  constant 
somewhere  in  order  that  we  may  make  comjjarison.  Under  proper 
conditions  we  should  find  this  amount  of  motion  existing  and 
e'liuvalent  to  the  given  amount  of  heat,  and  under  suitable  conditions 
moreover  the  heat  could  be  reconverted  into  the  motion.     If  either 
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had  passed  into  nothlDg  we  could  Dot  make  such  a  supposition  ; 
and  correlation  postulates  the  co-existence  of  things  correlated. 
This  whole  line  of  thought  is  borne  out  by  the  results  of  that 
series  of  inquiries  which  established  that  heat  is  a  mode  of  motion* 
The  motion  which  seems  to  be  destroyed  when  one  body  impinges 
upon  another  and  is  arrested  upon  closer  examination  is  found 
to  be  still  existing  among  the  molecules  of  the  two  bodies  and 
surrounding  bodies.  Wherever  there  is  heat,  there  ,is  motion. 
Similarly  light,  sound,  electricity,  magnetism,  and  other  forces 
have  been  resolved  or  practically  so  into  modes  of  motion  ;  that  is 
wherever  light,  sound,  electricity  and  so  forth  occur,  there  occurs 
also  motion.  Now  it  must  be  held  in  mind  that  motion  is  not  a 
concrete  but  an  abstract.  By  motion  we  mean  force  moving,  or 
force  manifested  to  our  consciousness  through  the  muscular  sensi- 
bility. But  no  amount  of  muscular  apprehension  can  give  the 
sensation  of  heat  or  of  colour.  These  last  are  distinct  modes  of 
knowledge  and  not  resolvable  into  anything  else.  The  sense  of 
heat  is  not  that  of  muscular  tension  or  pressure  nor  the  converse. 
No  more  is  light,  nor  odour,  nor  sound.  When  we  say,  therefore, 
that  heat  is  motion  or  that  sound  is  motion  we  go  beyond  what 
our  experience  warrants.  W^e  only  mean  that  co-existing  with  a 
certain  degree  of  the  sensation  called  heat,  there  is  a  certain 
degree  of  the  sensation  called  motion ;  in  other  words  that  the 
two  are  correlated.  Heat,  sound,  electricity,  light  may  be  called 
modes  of  motion,  that  is  of  moving  force,  but  they  are  not  motion 
alone  ;  they  are  hot  moving  force,  sounding  moving  forcey  electric 
moving  force,  luminous  moving  force,  and  no  experience  transforms 
the  hot  into  the  sounding,  the  electric  into  the  simply  luininous. 
The  most  we  can  declare  is  the  co-existence  of  a  given  quantity  of 
heat  with  a  given  quantity  of  electricity  or  a  given  quantity  of 
light  with  a  given  amount  of  beat.  The  two  forces  co-exist ;  on 
the  one  side  the  force  is  heat  or  light,  on  the  other  electricity  or 
heat :  the  order  of  sequence  can  be  reversed  and  the  two  thus 
appear  mutually  convertible.  We  have  seen  that  the  experience 
we  have  of  force  necessitates  the  doctrine  of  the  indestructi- 
bility of  motion.  If  then  moving  force  cannot  be  destroyed,  it  is 
equally  true  that  hot  force  or  luminous  force  cannot  be  destroyed. 
Though  the  light  or  heat  may  disappear  and  be  succeeded  by  other 
phenomena,  we  are  compelled  to  think  them  still  existing  and  that 
under  similar  circumstances  they  would  recur  (Chap.  XIV.  §  5). 
When  therefore  we  predicate  of  a  succeeding  force  equivalence 


with  ils  aiiteeedent  our  correlation  reats  on  the  coexistence  of  the 
two  and  our  predication  declares  a  unifonnity  of  co-esistence. 
Thus  crossing  the  lines  of  sequences  of  things  in  nature  are  lines 
of  co-eilstence  hiuding  the  chains  of  sequeucea  together  lat«nilly 
as  the  warp  and  woof  of  a  web. 

5  17.  Carrying  our  thought  a  step  further  we  shall  make  it 
evident  to  ourselves  that  we  cannot  conceive  of  sequence  without 
postulating  co-existence.  For  sequence  means  change  of  position, 
which  implies  two  things  passing  by  a  third  remaining  stationary ; 
that  third  ia  the  perceiving  subject  which  is  the  standard  of  esti- 
mation. At  every  moment  then  there  must  co-esist  this  subject 
C  either  with  the  antecedent  A  or  the  consequent  B ;  so  if  D,  E, 
F,  and  G,  follow,  still  there  must  always  be  co-existent  the  subject 
C.  The  sequence  then  is  not  A,  B,  D,  E,  F,  G,  but  AC,  BC, 
DC,  EC,  FC,  GC.  Putting  this  with  the  further  facts  before  no- 
ticed that  forces  always  imply  and  occur  with  spaces  and  that  one 
force  always  postulates  another,  these  facta  ahowiug  tltat  our  notion 
of  co-existeuce  ia  primordial  (Chap.  XIU.  §  5  ;  Chap.  XII.  §  15), 
we  shall  readily  see  that  even  in  the  midst  of  sequences  there 
must  be  co-existences.  It  will  then  be  easier  for  us  to  apprehend 
how  correlation  of  forces  is  but  exjiressing  these  uniformities  of 
co-ex  iatence. 

5  18.  Taking  together  the  uniformities  of  cause  and  effect — 
uniformities  of  sequence,  and  the  uniformities  of  co-existeuce  in 
correlation  aud  equivalence,  the  full  import  of  the  law  of  nature's 
uniformity  will  be  clear.  Our  exi>erience  of  material  things  as 
respects  its  sameneMS  aud  difference  deijends  upon  the  constancy 
and  variation  of  the  oircumatimces — those  circumstances  being  the 
antecedents  and  co-existenta  of  the  given  experience.  But  though 
this  is  a  generalisation  of  universal  experience,  it  is  nevertheleas  a. 
datum  of  knowledge  itself,  being  so  universal  as  to  be  in  every 
experience.  All  knowledge  postulates  that  there  is  this  uniformity 
and  variation  aud  unless  it  be  first  postulated  we  can  make  no 
general  affirmation  whatsoever.  The  consistency  of  experience 
depends  upon  it  aud  without  this  consistency  and  unifonnity  all 
knowledge  vanishes. 

5  19.  The  last  Chapter  (§  1)  asserted  that  the  science  of  soma- 
tology consists  of  general  expressions  of  uniformities  in  nature. 
The  laws  of  cause  and  effect  comprise  the  uniformities  of  Be- 
quence.  The  laws  of  the  correlations  and  equivalence  of  forces 
furnish  the  uniformities  of  co-existence.     A  large  part  of  science 
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must  always  be  occupied  with  the  ascertaining  of  these  latter 
uniformities  and  this  branch  is  of  fiiUy  as  much  importance  as 
the  other.  Science  never  can  be  complete  and  perfect  till  all 
these  connections  are  plainly  and  thoroughly  exposed.  And  I 
venture  to  predict  that  the  number  of  ultimate,  unanalysable, 
indestructible  forces  will  be  found  in  the  end  to  be  exactly  co- 
incident with  the  number  of  ultimate,  unanalysable  modes  of 
sensibility,  and  will  be  precisely  correspondent  to  those  several 
modes.  The  respective  conditions  then  of  equivalence  of  force 
manifested  in  one  ultimate  mode  with  force  manifested  in  each 
of  the  others  will  furnish,  when  they  are  found,  the  highest  and 
most  complete  laws  of  correlation  and  give  the  most  exact  science 
of  nature's  uniformities  of  co-existence. 

THE  LAW   OF  EVOLUTION   AND   DISSOLUTION. 

..§  20.  There  is  in  nature  a  course  of  integration  of  forces 
from  indefinitenessy  simplicity  and  homogeneity  in  their  rdaiionsy 
to  definiteness  compleadty  arid  heterogeneity ;  and  a  reverse  m^ove^ 
Tnent  from  the  definite^  the  complex  and  the  heterogeneous  to  the 
indefinitey  the  simple  and  the  homogeneous. 

A  re-examination  of  the  postulate  of  force  (Chap.  XVI.  §  10) 
will  now  disclose  the  fact  that  we  have  found  partial  and  subordinate 
laws  to  express  separately  all  the  aspects  of  forces  in  spaces  with 
respect  to  each  other  except  one  pair.  The  law  of  action  and 
reaction,  the  law  of  the  direction  of  motion,  the  law  of  the  rhythm 
of  motion  and  the  law  of  cause  and  effect  have  expressed  the 
truth  of  forces  equal  and  unequal  mutually  acting  and  reacting  in 
motion  and  at  rest ;  the  fact  of  persistence  both  as  moving  and  as 
resting  is  amply  indicated  in  the  law  of  the  persistence  of  force, 
the  indestructibility  of  matter,  the  consecutiveness  or  persistence 
of  motion,  and  the  inertness  of  rest ;  while  the  truths  of  co-exist- 
ence and  sequence  are  exemplified  in  the  law  of  cause  and  effect 
and  the  law  of  the  correlation  and  equivalence  of  forces.  There 
remains  only  the  notion  of  attraction  and  repulsion,  of  which  we 
have  no  definite  principle  less  general  than  the  expression  of  the 
fact  as  a  constituent  part  of  all  force.  Postulating  that  there  are 
in  all  forces  and  hence  in  all  matter  attractions  and  repulsions 
what  is  the  law  of  their  manifestation  and  procedure?  This 
question  is  answered  by  the  law  of  evolution  and  dissolution. 

§  21.  In  our  examination  of  the  notions  involved  in  the  idea 
of  forces  (Chap.  XII.  §  13,  14)  we  noticed  that  on  their  dynamical 
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side  forces  are  co-attractive  and  repulsive;  while  on  their  stjitical 
Bide  the  same  relation  can  be  expressed  by  the  terms  aggregative 
and  veparatlve.  The  attractive  forces  of  nature  working  dynami- 
cally tend  to  pi-oduce  statical  aggregates  which  in  their  turn  by 
repulsive  forces  are  separated  and  dispersed.  The  formation  of 
these  aggregates,  or  the  integration  of  forces,  is  what  ig  charac- 
terised under  the  term  Evolution,,  and  the  dispersion  of  them,  or 
the  disintegration  of  forces,  is  expressed  by  the  correlative  term 
Dissolution.  That  there  are  evolution  and  dissolution  at  all  foltowa 
from  the  law  of  force ;  and  that  the  course  of  evolution  in  nature 
is  as  stated  in  the  above  law  is  also  deducible  from  the  law  of  force, 
and  its  implications  of  the  other  postulates  which  we  have  seen 
are  of  equal  universality,  lliis  appears  from  the  following  consi- 
deratiuas. 

1,  Homogeneity  ia  unstable  and  inevitably  lapses  into  hetero- 
geneity. '  In  three  several  ways  does  the  persistence  of  force 
necessitate  this.  Setting  external  agencies  aside  each  unit  of  a 
homogeneous  whole  must  be  difi'erently  affected  from  any  of  the 
rest  by  the  aggregate  action  of  the  rest  upon  it.  The  resultant 
force  exercised  by  the  aggregiite  on  each  unit,  being  in  no  cases 
alike  in  both  amount  and  direction  and  usually  not  in  either,  any 
incident  force  even  if  uniform  in  amount  and  direction  cannot 
produce  like  effects  on  the  units.  And  the  various  positions  of 
the  parts  in  relation  to  any  incident  force  preventing  them  from 
receiving  it  in  uniform  amounts  and  directions,  a  further  difference 
in  the  effects  wrought  on  them  is  inevitably  prrxluced.  One  further 
remark  is  needed.  To  the  conclusion  that  the  changes  with  which 
Evolution  coniTttences  are  thus  necessitated  remains  to  be  added 
the  conclusion  that  these  changes  must  euntimte.  The  absolutely 
homogeneous  must  lose  its  equilibrium  ;  and  the  reUitively  homo- 
geneous must  lapse  into  the  relatively  less  homogeneous.  That 
which  is  true  of  any  total  mass  is  true  of  the  parts  into  which  it 
segregates.  The  uniformity  of  each  such  part  must  as  inevitably 
be  lost  in  multiformity  as  was  that  of  the  original  whole  and  for 
like  reasons.  And  thus  the  continued  changes  which  characterise 
evolution,  in  so  far  as  they  are  constituted  by  the  lapse  of  the 
homogeneous  into  the  heterogeneous  and  of  the  less  hetero- 
geneous into  the  more  heterogeneous,  are  necessary  consequences 
of  the  persistence  of  force.' ' 

2.  The  action  of  forces  upon  each  other  necessarily  produces  a 
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muK ipl ication  of  effects  and  thus  a  greater  complesify.  Action 
and  reaction  being  equal  and  opiiosite  it  follows  that  in  differen- 
tiating the  parts  on  which  force  falls  in  unlike  ways,  the  incident 
force  must  itself  be  correspondingly  differentiated.  Instead  of 
being  as  before  a  uniform  force,  it  must  thereafter  be  a  multiform 
force — a  group  of  dissimilar  forces.  An  incident  force  decomposed 
by  the  reactions  of  a  body  into  a  group  of  unlike  forces— a  uniform 
force  thus  reduced  to  a  multiform  force — becomes  the  cau^e  of  a 
secondary  increase  of  multiformity  in  the  body  which  decomposeg 
it.  Each  differentiated  division  of  the  aggregate  thus  becomes  a 
centre  from  which  a  differentiated  division  of  the  original  force  is 
again  diffused.  And  since  unlike  forces  must  produce  unlike 
results,  each  of  these  differentiated  forces  must  produce  through- 
out the  aggregate  a  further  series  of  differentiations.  This 
secondary  cause  of  the  change  from  homogeneity  to  heterogeneity 
obviously  becomes  more  potent  in  proportion  as  the  heterogeneity 
increases.  When  the  parts  into  which  any  evolving  whole  has 
segregated  itself  have  diverged  widely  in  nature,  they  will  neces- 
sarily react  very  diversely  on  any  incident  force — they  will  divide 
an  incident  force  into  so  many  strongly  contrasted  groups  of  forces. 
And  each  of  them  becoming  the  centre  of  a  quite  distinct  set 
of  inSuencea  must  add  to  the  number  of  distinct  secondaiy 
changes"  wrought  throughout  the  aggregate.  Every  additional 
specialised  division  is  an  additional  centre  of  specialised  forces. 
If  a  uniform  whole  in  being  itself  made  multiform  by  an  incident 
force  makes  the  incident  force  multiform  ;  if  a  whole  consisting  of 
two  unlike  sections  divides  an  incident  force  into  two  unlike 
groups  of  multiform  forces  ;  it  is  clear  that  each  new  unlike  sec- 
tion must  be  a  further  source  of  complication  among  the  forces 
at  work  throughout  the  mass  a  further  source  of  heterogeneity. 
The  multiplication  of  effecta  must  proceed  in  geometrical  pro- 
gression.' 

3.  '  A  uniform  force  falling  on  any  aggregate  produces  un- 
like modifications  in  its  different  parts — turns  the  uniform  into 
Ihe  multiform  and  the  multiform  into  the  more  multiform.  The 
transformation  thus  wrought  consists  of  either  insensible  or  sen- 
sible changes  of  relative  position  among  the  units,  or  of  both — 
either  of  those  molecular  rearrangements  which  we  call  chemical, 
or  of  those  larger  transpositions  which  are  distinguished  as  mechan- 
ical or  of  the  two  united.  Such  portion  of  the  permanently 
■  Con-icnsed  fmro  Firtt  Pi-iiiri/ilft,  Part  II.  Cbap.  XX. 
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effective  force  as  reaches  each  different  part  or  differently  condi- 
tioned part  may  be  expended  in  modifying  the  mutual  relations 
of  its  cpnstituent.B ;  or  it  may  be  expended  in  moving  the  part  to 
another  place;  or  it  may  be  expended  itartialiy  in  the  first  and 
partially  in  the  second.  Hence,  so  much  of  the  permanently 
fffective  force  as  does  not  work  the  one  kind  of  effect  mu^^t  work 
the  other  kind.  It  is  manifest  that  if,  uf  the  permanently  effective 
force  which  falls  on  some  conipoimd  unit  of  an  aggregate,  little,  if 
any,  is  absorbed  in  rearranging  the  ultimate  compounds  of  such 
compound  unit,  much  or  the  whole  must  show  itself  in  motion  of 
such  compound  unit  to  some  other  place  in  the  aggregate ;  and 
conversely  if  little  or  none  of  this  force  is  absorbed  in  generating 
mechanical  transposition,  much  or  the  whole  must  go  to  produce 
molecular  alterations.  What  now  must  follow  from  this  ?  In 
cases  where  none  or  only  part,  of  the  force  generates  chemical  re- 
distributions what  physical  re-diatributions  must  be  generated? 
Parts  that  are  similar  to  each  other  will  be  similarly  acted  on  by 
the  force ;  and  will  similarly  react  on  it.  Parts  that  are  dissimilar 
will  be  dissimilarly  acted  on  by  the  force  ;  and  will  dissimilarly  re- 
act on  it.  Hence  the  permanently  effective  incident  force  when 
wholly  or  partially  transformed  into  mechanical  motion  of  the 
units  will  produce  like  motions  in  imits  that  are  like  and  unlike 
motions  in  units  that  are  unlike.  If  then  in  an  aggregate  con- 
taining two  or  more  orders  of  mixed  units  those  of  the  same  order 
will  be  moved  in  the  same  way  and  in  a  way  that  differs  from  that 
in  which  units  of  other  orders  are  moved,  the  respective  orders 
must  segregate.  A  group  of  like  things  on  which  are  impressed 
motions  that  are  alike  in  amount  and  direction  must  be  tninsferred 
as  a  group  to  another  place  and  if  they  are  mingled  with  some 
group  of  other  things  on  which  the  motions  impressed  are  like 
each  other,  but  onlike  those  of  the  first  group  in  amount  or 
direction,  or  both,  these  other  things  must  be  transferred  as  a 
group  to  some  other  place — the  mixed  units  must  undergo  a 
simultaneous  selection  and  separation.' ' 

5  22.  From  these  considerations  the  course  of  evolution  is  made 
plain  as  a  deduction  from  the  law  of  force.  And  giveu  evolution 
dissolution  necessarily  proceeds  in  reverse  order,  undoing  what 
evolution  has  accomplished  in  ita  ])rogress. 

5  23.  The  limit  of  evolution  is  reached  in  an  equilibrium. 
'The  forces  of  attraction  and  repulsion  being  universally  co- 
'  Finf  PniH/'lri.  I'l.rt  II.  Chnp.  XXI. 
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existent,  it  follows  *  that  all  motion  is  motion  under  resistance. 
Units  of  matter,  solid,  liquid,  aeriform  or  ethereal,  filling  the 
space  which  any  moving  body  traverses,  offer  td  such  body  the 
resistance  consequent  on  their  cohesion  or  their  inertia,  or  both. 
In  other  words  the  denser  or  rarer  medium  which  occupies  the 
places  from  moment  to  moment  passed  through  by  such  moving 
body  having  to  be  expelled  from  them,  as  much  motion  is  abstracted 
from  the  moving  body  as  is  given  to  the  medium  in  expelling  it 
from  these  places.  This  being  the  condition  under  which  all  motion 
occurs,  two  corollaries  result.  The  first  is  that  the  deductions  per- 
petually made  by  the  communication  of  motion  to  the  resisting 
medium  cannot  but  bring  the  motion  of  the  body  to  an  end  in  a 
longer  or  shorter  time.  The  second  is,  that  the  motion  of  the  body 
cannot  cease  until  these  deductions  destroy  it.  In  other  words 
movement  must  continue  till  equilibration  takes  place;  and 
equilibration  must  eventually  take  place.  Both  these  are  manifest 
deductions  from  the  persistence  of  force.  To  say  that  the  whole 
or  part  of  a  body's  motion  can  disappear  save  by  transfer  to  some- 
thing which  resists  its  motion  is  to  say  that  the  whole  or  part  of 
its  motion  can  disappear  without  effect ;  which  is  to  deny  the  per- 
sistence of  force.  Conversely,  to  say  that  the  medium  traversed 
can  be  moved  out  of  the  body's  path,  without  deducting  from  the 
body's  motion,  is  to  say  that  motion  of  the  medium  can  arise  out 
of  nothing;  which  is  to  deny  the  persistence  of  force.  Hence 
this  primordial  truth  is  an  immediate  warrant  for  the  conclusions 
that  the  changes  which  evolution  presents,  cannot  end  until 
equilibrium  is  reached  and  that  equilibrium  must  at  last  be 
reached.'  * 

§  24.  *  An  evolving  aggregate,  while  on  the  average  losing 
motion  and  integrating,  is  always  in  one  way  or  other  receiving 
some  motion  and  to  that  extent  disintegrating ;  and  after  the 
integrative  changes  have  ceased  to  predominate,  the  reception  of 
motion,  though  perpetually  checked  by  its  dissipation,  certainly 
tends  to  produce  a  reverse  transformation  and  eventually  does  pro- 
duce it.  When  evolution  has  run  its  course — when  the  aggregate 
has  at  length  parted  with  its  excess  of  motion  and  habitually 
receives  as  much  from  its  environment  as  it  habitually  loses — 
when  it  has  reached  that  equilibrium  in  which  its  changes  end  ;  it 
thereafter  remains  subject  to  all  actions  in  its  environment  which 
may  increase  the  quantity  of  motion  it  contains,  and  which  in  the 
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lapse  of  time  are  sure,  either  slowly  or  suddenly,  to  give  its  parte 
such  excess  of  motion  as  will  cause  disinfegration.  According 
as  its  equilibrium  is  a  very  unstable  or  a  very  stable  one,  its  dis- 
fiolution  may  come  quickly  or  may  be  indefinitely  delayed— may 
occur  in  a  few  days  or  may  be  postponed  for  millions  of  years. 
But  exposed  as  it  is  to  the  contingencies  not  simply  of  its  imme- 
diate neighbourhood  but  of  a  universe  everywhere  in  motion,  the 
period  must  at  last  come  when  either  alone  or  in  comi»any  with 
smTounding  aggregates  it  has  its  parts  dispersed.'' 

§  25.  The  wide  scope  and  the  great  importance  of  the  law  of 
evolution  are  seen  at  a  glance.  It  includes  all  changes  in  the 
material  universe,  past  and  to  come,  and  is  a  generalisation  of  the 
whole  course  of  nature.  A  detailed  exposition  of  the  law  of  evo- 
lution and  dissolution  is  a  complete  natural  history ;  the  law  is  an 
expression  of  the  lines  of  change  and  progress  in  nature ;  by  means 
of  it  natiu*e  can  be  fully  expounded  and  a  science  of  nature  uuide 
perfect.  It  is  the  most  comprehensive  and  altogetlier  the  grandest 
generalisation  that  has  ever  been  made  in  human  science. 

§  26.  Some  of  the  relations  t«  each  other  of  (he  hiwa  of  natiu'e 
which  we  have  examined  will  be  ()erceivcd  in  llie  following 
scheme : 

I  r  t.  J-      ■     r-     -ii    ■  /The  Inertness  of  Rest. 

I>aws  of  Bodies  m  Equilibrium.  L^,     ^         ,.     . 
Laws  of  Bodies  SUtical.  H^^  ^^"^  of  Action  and  Reaction. 

Laws  of  Co-existence.  The  Correlation  and  Equivalence. 

\     of  roires. 

Iavb  of  Bodies  not  in  Equi- 
librium. 
Laws  of  Bodies  Dynamical, 
Laws  of  Sequence. 


fThe  Laws  of  Motion. 
I  The  Liw  of  Cause  and  Effect. 
"JThe  Law  of  Evolution  and  Dis- 
(     solution. 


Behind  those  two  divisions  and  applying  equally  to  them  are 
the  distinctions  of  (1)  Quantity  (Equality  and  Inequality)  and  (2) 
Existence  or  Quality  (Modes  of  Presentativity).  Reducing  all  to 
their  simplest  forms,  then,  we  have  four  genend  classes  of  unifor- 
mities of  nature:  (I)  Uniformities  of  Quantity;  (2)  Unifor- 
mities of  Existence  or  Quality ;  (3)  Uniformities  of  Co-existence ; 
(4)  Uniformities  of  SuccessioD. 
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5  1.  After  a  course  of  exposition  which  develops  statemente 
of  truth  differing,  to  a  very  considerable  degree,  from  the  ordinary 
doctrines  on  the  subjects  especially  of  force  and  space ;  the  reader 
may  fairly  demand  a  reconsideration  of  those  subjects  to  the 
end  of  discussing  them  somewhat  more  argumentatively  and 
comparing  the  views  here  advanced  with  those  which  have  been 
held  by  other  thinkers.  The  true  nature  of  space  and  its  relations 
to  force  is  the  first  and  the  chief  problem  with  whose  solution 
we  have  been  concerned,  and  to  this  we  will  again  address  our- 
selves, 

§  2.  The  majority  of  philosophical  writers  have  drawn  a  dis- 
tinction between  space  and  matter  or  body.  To  nearly  all  thinkers 
matter  has  been  one  thing  and  space  an  altogether  different  thing, 
Whether  they  declare  with  Kant  that  space  is  purely  subjective 
and  is  an  a  priori  form  of  all  external  sensation  ;  with  Sir  William 
Hamilton  that  it  is  both  an  a  priori  necessary  condition  of  the 
possibility  of  thought  and  under  that  we  have  an  &  posteriori  or 
adventitious  percept  of  it  as  contingently  apprehended  in  this  or 
that  actual  compleicus  of  sensations;  or  with  Herbert  Si>encer  that 
it  is  the  abstract  of  all  co-existences — all  agree  that  space  at  least  is 
not  matter  or  body.  The  question  then  naturally  arises.  What  is 
space  ?  And  here  we  commence  to  note  the  divergence  of  .philoso- 
phers. The  disputes  centre  chiefly  about  the  inquiry  whether  or 
not  space  has  an  objective  reality.  Those  who  have  discussed 
the  subject  have  not  been  clear  idways  nor  consistent  in  their  use 
of  the  terms  objective  reality,  and  the  student  finds  it  imperatively 
necessary  to  ascertain  the  meaning  of  those  terms  before  he  can 
intelligently  follow  the  course  of  polemics  or  expositions.  But  the 
idea  intended  to  be  conveyed  is,  broadly,  existence  outside  of  the 
mind  in  the  same  sense  as  any  material  object — a  tree,  a  house,  or 
a  stone,  exists  outside  the  mind.  Those  who  maintain  the  sub- 
jectivity of  space  can  est«em  it,  as  Kant  did,  a  necessary  a  priori 
form  of  all  external  sensation,  supplied  by  the  mind  to  embrace 
and  circumscribe  matter,  or,  like  Mr.  Spencer,  as  an  abstraction  from 
experiences  of  body  or  matter.  Those  who,  on  the  other  band, 
I      VOL.1.  &  I 
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assert  the  objectivity  of  space,  muet,  ew  far  as  I  can  see,  either 
make  it  out  to  be  a  sort  of  tertium  quid  in  which  matter  ia  con- 
tained, or  to  be  itself  a  kind  of  matter.  As  before  stated,  the  most 
of  thinkers  believing  in  the  objective  reality  of  space  liave  chosen 
the  first  of  these  two  aKemiitives. 

5  3.  All  of  these  suppositions  have  objections  to  them.  The 
great  difficulty  with  the  Kantian  doctrine  is  that  there  is  no  more 
reason  for  holding  to  the  subjectivity  of  sjiace  as  formal  than  there 
ia  for  the  subjectivity  of  the  material  aa  well.  If  sjMice  which  seems 
to  contain  body  is  subjective,  why  is  not  that  which  ia  contained 
subjective  also  ?  How  can  we  be  certain  that  if  the  laind  supplies 
the  form  it  does  not  also  supply  the  matter  ?  We  cannot  under- 
stand motion  except  as  body  altering  position  in  space,  and  if  that 
in  which  body  moves  and  which  ia  necessary  to  the  idea  of  motion 
is  in  the  mind  solely,  why  is  it  not  true  that  the  moving  body  is 
mental  also  and  without  objective  reality  ?  Berkeley  thought  that 
material  objects  have  their  sole  existence  in  the  perceiving  mind, 
and  afterward  the  Kantian  idealists  held  somewhat  similar  views ; 
but  aa  a  rule  thinking  minda  cannot  go  as  far  and  thus  consider 
that  there  must  be  something  wrong  in  the  poaition  they  took 
which  seeraa  to  render  such  conclusions  reasonable. 

§  4.  Mr.  Spencer's  doctrine  goes  no  farther  toward  establishing 
the  subjectivity  of  space  than  to  make  it  evident  that  the  notion 
space  is  subjective.  Every  abstract  implies  a  concrete,  and  to 
understand  what  tlie  abstract  is  we  must  refer  to  the  concrete. 
Mr.  Spencer  says  our  notion  of  space  is  built  up  of  experiences  of 
force.  Muscular  adjustments  met  by  resistance  occur  and  again 
muscular  adjustments  unopposed  by  reaistance  ;  out  of  these  latter 
grow  the  notion  of  space.  We  liave  given  in  experience  then 
sensations  of  resistance  and  of  non-resistance ;  the  one  presents 
matter,  the  other  space.  But  the  hiunan  body,  from  the  motion 
of  whose  jHirts  this  sensation  of  non-resistance  ariaes,  is  objective 
and  outside  of  the  mind :  the  idea  of  space  hence  does  not  origi- 
nate in  the  mind  or  relate  solely  to  subjective  experiences  but 
comes  directly  from  objective  experiences.  Space  on  Mr.  Spencer's 
theory  is  an  abstract  of  mental  experiences  generated  by  some- 
thing without. 

§  5.  Assuming  the  objective  origin  and  reality  of  space,  we  are 
perplexed  by  any  supposition  which  looks  to  the  establishment  of 
a  reality  which  is  not  mental  and  not  material,  but  some  unknown 
thing  aa  a  medium  of  commimication  between  mind  and  matter. 
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Again,  if  siNice  be  matt«r  we  seem  to  destroy  entirely  the  cha- 
racter of  both,  since  we  suppose  matter  to  be  imijenetrable  and  yet 
body  to  occupy  space. 

§  6.  It  ie  very  evident  that  the  only  way  to  get  any  clear  com- 
prehension of  what  we  mean  by  space  and  of  what  its  relations 
are  to  mind  and  matter  in  to  examine  the  primitive  experiences 
out  of  which  the  notion  springs.  Such  an  examination  has  been 
most  thoroughly  made  by  Professor  Bain  and  less  completely  by 
Brown,  and  the  results  of  their  analyses,  as  thus  summed  up  by  J.  S. 
Mill,'  indicate  just  what  the  experience  is  which  lies  at  the  root 
of  this  universal  notion. 

'The  sensation  of  muscular  motion  unimpeded  constitutes  our 
notion  of  dmpty  space,  and  the  sensation  of  muscular  motion  im- 
peded constitutes  that  of  filled  space.  Space  is  Room — room  for 
movement;  which  its  German  name  Maum  distinctly  confirms. 
We  have  a  sensation  which  accomiianies  the  free  movement  of  our 
organs,  say  for  instance  of  our  arms.  This  sensation  is  variously 
modified  by  the  direction  and  by  the  amount  of  the  movement. 
We  have  different  states  of  muscular  sensation  corresjKinding  to 
the  movements  of  the  arra  upward,  downward,  to  right,  to  left,  or 
in  any  radius  whatever,  of  a  sphere  of  which  the  joint  that  the  arm 
revolves  round  forms  the  centre.  We  have  also  diflerent  states  of 
muscular  sensation  according  as  the  arm  is  moved  nwre,  whether 
this  consists  in  its  being  moved  with  greater  velocity,  or  with  the 
same  velocity  during  a  longer  time ;  and  the  equivalence  of  these 
two  is  speedily  learned  by  experience.  These  different  kinds  and 
qualities  of  muscular  sensation  experienced  in  getting  from  one 
point  to  another  .  .  .  are  all  we  mean  by  saying  that  the  points 
are  separated  by  spaces,  that  they  are  at  different  distances  and 
in  different  directions.' 

In  our  experience  of  the  external  world  we  have,  it  thus  ap- 
pears, two  general  groups  of  sensations,  one  of  unimpeded  motion, 
the  other  of  motion  arrested  or  resisted ;  in  other  words,  the  two 
sensations,  the  one  of  extension  or  the  vacation  of  resistance,  and 
the  other  of  resistance.  When  we  have  a  sensation  of  motion 
arrested  or  resisted  we  have  a  sensation  of  what  we  are  accustomed 
to  call  body ;  when  we  have  a  sensation  of  motion  beginning 
and  resistance  giving  way  we  have  the  sensation  of  extension, 
or  emptiness  of  body,  as  the  term  btxly  is  ordinarily  employed. 

■  Exam,  of  Sir  H'.  Jtumillvni  t'liilo,.  fhiip.  Xlll. 
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Associating  the  former  sensations  we  have  forces  ;  the  latter  are 
absences  of  resistance  or  spaces. 

5  7.  In  the  6rst  place  it  should  be  carefully  noted  that  these 
eipariences  of  absence  of  resistance  are  not  experiences  of  an 
absence  of  all  sensation  but  merely  of  an  absence  of  the  sensation 
of  resistance.  We  distinguish  by  our  sensations  that  there  is  now 
a  resistance  and  now  a  vacation  of  resistance.  The  non-resistance 
is  felt  to  be  different  fi-ora  the  resistance  and  conversely. 

^  8.  We  have  already  observed  in  several  places  (Chap.  XII. 
§  10,  especially)  th:it  experiences  of  resistance  and  non-resist^ 
ance  always  occur  together  and  that  the  existence  of  the  other  is 
necessary  to  our  idea  of  either  one.  We  do  not  know  resistance 
at  all  save  by  distinguishing  it  from  a  non-resistance  of  which  we 
have  experience  also  or  of  which  we  have  had  experience.  Resist- 
ance means  non-extension  and  extension  means  nou-resi stance  ;  re- 
sistance and  extension  are  relative  names  as  essentially  as  parent 
and  child  or  debtor  and  creditor.  If  there  never  were  any  motion, 
resistance  would  never  be  a  sensation  orcorae  within  our  ken  ;  and 
in  like  manner  if  there  never  were  any  resistance  we  should  have 
no  acquaintance  with  or  apprehension  of  extension  and  non-resist- 
ance. Hence  resistance  is  always  manifested  to  our  minds  as  a 
something  limited  by  non-resistance;  and  extension  on  the  other 
hand  as  something  limited  by  resistance. 

5  9.  There  are  thus  presented  for  mental  representation  these 
two  great  classes  of  sensations,  namely  of  resistance  and  va<?ation 
of  resistance,  relative  non-resistance,  or  extension.  The  mind 
groups  together  all  its  experiences  of  resistance  and  in  the  first 
place  its  tactual  sensations  of  resistance  vacating.  It  is  not  the 
proper  place  to  go  into  a  detailed  exposition  of  the  relations  of 
sight  to  touch  and  to  analyse  the  ideas  of  distance  and  visual 
space.  We  must,  however,  anticipate  the  conclusion  that  all 
these  latter  notions,  including  the  entire  apprehension  of  dis- 
tance and  dimension  by  sight,  arise  from  association  of  experiences 
of  touch  and  muscular  pressure.  The  distance  which  I  seem  to 
see  between  myself  and  the  house  yonder  is  apprehended  and 
measured  by  a  menial  association  with  the  experience  of  walking 
to  that  house  or  reaching  out  my  arm  to  it  so  as  to  touch  it.  And 
when  I  see  the  house,  I  infer  it  to  be  a  resisting  object  by  its  simi- 
larity in  visual  appearance  to  other  objects  which  I  have  found  by 
the  muscular  sensibility  to  be  resisting  objects.  In  like  manner  I 
cognise  what  I  call  a  space  between  this  particular  house  and  the 
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next  one  acroaa  the  street  by  an  inference  that  if  I  were  on  the 
spot,  between  those  houses  I  could  move  without  ejtperiencing 
resistauce,  but  as  I  struck  either  wall  the  non-resistance  would 
pass  into  or  be  superseded  by  resistance.  Many  experiences  have 
taught  me  that  surfaces  such  as  I  see  in  these  perpendicular  brick 
walls  mark  the  limitations  of  resistance  and  the  points  where  non- 
resistance  begins,  and  that  between  the  two  there  is  enclosed  a 
non-resisting  space.  Associating  together  all  these  esperiences,  we 
form  a  group  of  spaces,  having  the  common  attribute  non-resistance. 
Associating  together  resistance-experieDces  under  their  various 
forms  both  statical  and  dynamical,  we  create  a  group  whose  common 
attribute  is  force  and  whose  members  are  hence  termed  forces. 

5  10,  No  one  disputes  the  origin  of  force-ideas  in  sensations. 
It  seems  to  me  that  a  careful  examination  of  the  subject  pursued 
in  the  directions  of  which  I  have  now  given  the  outline  must  make 
it  clear  that  our  space-ideas  have  also  their  origin  in  sensations. 
There  remain  questions  of  the  mutual  relations  of  these  two  great 
divisions  and  of  the  respective  substantial  grounds  to  which  they 
are  to  be  severally  attributed.  To  deal  with  these  we  must  call 
to  mind  another  phase  of  the  original  sensational  experience  of 
resistance  and  relative  non-resistance.  Resistance  is  reaiEtance  to 
motion,  that  is  resistance  to  body  moving,  that  is  a  resistance  to 
another  resistance.  All  of  our  experiences  of  resistance  are  ex- 
periences of  at  least  two  separate  and  distinct  resisting  bodies,  one 
of  which  is  moving.  But  all  our  limitations  of  resisting  bodies 
are  determined  by  non-resistances.  A  body  is  known  to  be  a 
separate  and  distinct  thing  solely  by  the  termination  of  a  resisting 
surface.  Thus  the  primitive  sensational  experiences  are  of  two 
resisting  things,  one  at  any  rate  moving,  each  of  which  is  bounded, 
limited,  and  thus  known  by  non-resistance. 

§  11.  Now  when  we  come  to  associate  and  integrate  these 
experiences  what  is  the  result  ?  So  far  as  forces  are  concerned 
the  result  is  a  group  of  individuals  with  the  attributes  of  mobility 
and  resistance  common  to  them^things  which  can  move  and 
resist  other  things  impinging  upon  them.  Considering  the  attri- 
butes apart  we  have  the  quality  of  impinging  and  resisting;  in 
other  words  Force.  Upon  the  other  side  there  is  a  group  of  indi- 
viduals with  the  common  attributes  of  non-resistance  and  immo- 
bility. Regarding  apart  the  attributes  non-resistance  and  im- 
mobility, there  appears  the  quality  of  containing  or  furnishing 

a  for  force ;  in  other  words  Space. 
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5  12,  If  it  be  certain  that  our  ideas  of  space  are  equally  with 
our  ideas  of  force  derived  from  seosationB  and  formed  by  genera- 
lisation and  abstraction  from  sensational  experiences,  then  space 
and  force  are  precisely  on  a  par  as  regards  their  reference  to  a 
Bubetantial  reality.  A  force-aensation  is  a  thing  and  a  space- 
sensation  is  a  thing.  If  a  force  is  an  external  reality  so  also  ia  a 
space.  If  there  is  an  unknown  snbstance  which  the  mind  pos- 
tulates under  t.lie  sensation  of  a  force  there  ia  likewise  an  equiva- 
lent postulate  made  with  regard  to  its  complementary  sensation  of 
a  space.  And  if  this  [watulate  in  the  one  case  supplies  a  Non-Ego 
ground,  it  must  also  do  the  same  in  the  other.  Once  concede 
that  the  notion  space  arises  from  sensations  of  non-resistance 
given  wit.h  sensations  of  resistance  and  there  is  no  escape  from  the 
conclusion  that  there  ia  a  Non-Ego  substantial  giound  for  the  former 
ns  well  as  the  latter.  And  since  force  and  space  mutually  exclude 
each  other  but  yet  are  always  presented  together,  matter  is  always 
exhibited  as  a  substance  with  its  two  sides  or  modes  of  force  and 
space,  the  one  the  complement  of  the  other.  The  mat.erial  atom 
must  include  sftace  with  force  and  space  is  as  ranch  matter  as  is  force. 

5  13.  I  have  thus  re-atated  in  brief  the  doctrines  of  the  pre- 
ceding chapters  before  making  a  few  comments  upon  the  other 
views  which  have  prevailed  as  to  the  nature  and  mutual  relations 
of  space  and  the  forces  which  seem  to  operate  in  space.  The 
conclusions  arrived  at  are  (1)  that  spaces  are  realities  external 
to  the  mind  from  which  the  intellectual  activities  construct  the 
abstract  notion  space  j  and  (2)  that  spaces  are  not  something  dif- 
ferent, from  body  or  matter  but  are  matter  and  are  as  essential  to 
the  idea  of  matter  as  are  forces,  space  and  force  being  its  opposite 
and  complementary  sides,  I  do  not  propose  exhaustively  to  review 
the  protracted  and  voluminous  discussions  that  have  taken  place 
over  questions  of  the  objectivity  and  subjectivity  of  space.  The 
Berkeleian  principles  certainly  have  not  been  imiversally  received, 
nor  have  tlie  Kantian  doctrines  carried  out  into  idealism  ever  con- 
quered the  philosophical  world.  Kant's  own  exposition  of  space 
begins  with  a  wholly  erroneous  assumption,  namely  '  Space  ia  not  a 
conception  which  has  been  derived  from  outward  experiences.' '  On 
the  contrary  the  whole  course  of  recent  investigation  into  the 
origin  of  this  conception  goes  to  show  precisely  that  it  is  derived 
from  outward  experiences.  Starting  out  with  a  flat  denial  of 
Kant's  first  premise,  we  cannot  expect  to  find  much  to  favour  in  his 
'   Criti^pte  ^  Pure -Reiuaii,  fart  I.  Sec.  i. 
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reaeoning  and  conclusionB.  Moreover  it  is  not  at  all  true,  as  I 
shall  endeavour  to  show  in  a  succeeding  chapter,  that  the  necessity 
or  univi^rsality  of  any  ideas  prove  them  to  have  their  origin  any- 
where else  than  in  experience ;  their  necessity  consists  in  the  fact 
that  they  are  supported  by  a  universality  of  experience.  Hence 
the  only  way  to  ascertain  precisely  what  any  ideas  are  and  what 
are  their  relations  to  other  ideas  ia  to  investigate  and  analyse  the 
experiences  in  which  they  are  exhibited.  We  have  already  followed 
Buch  a  method  with  the  notion  of  space  and  iind  it  indeed  true, 
as  Kant  maintains,  that  the  idea  of  space  is  necessary  to  the  idea 
o£  any  objects  whatever  existing  without  the  Ego,  but,  unlike 
Kant,  consider  this  as  going  to  prove  that  the  necessity  is  not  a 
priori  but  comes  from  the  fact  that  si>ace  ia  a  universal  constituent 
of  the  material  universe  and  as  much  an  attribute  of  matter  as  is 
the  force  which  forms  objects  in  space.  The  fact  that  there  are 
objects  having  existence  outside  of  the  perceiving  Ego  establishes 
the  objectivity  of  space,  for  the  mind  has  no  presentation  or  re- 
presentation of  such  objects  except  as  in  space ;  their  extension 
is  one  of  their  primary  qualities.  We  have  no  capacity  to  think 
of  external  objeeta  except  as  In  space.  We  cannot  regard  this 
space  as  in  the  mind,  for  then  we  destroy  also  the  externality  of 
the  objects  in  space.  Hence  If  it  be  true  that  there  are  any  ex- 
ternal material  objects  whatever.  It  is  alao  true  that  the  spaces  iu 
which  they  lie  or  which  bound  them  are  likewise  external. 

5  14.  Here,  it  seems  to  me,  is  Mr.  Spencer's  error.  Hia  argu- 
ment against  Kant's  doctrine  of  space  as  a  '  pure  intuition '  & 
priori  and  antecedent  to  experience  is  thorough-going  and  con- 
clusive.' So  also  his  exposition  of  the  manner  in  which  our  notion 
of  space  is  built  up  from  original  exjierieucea  of  motion.  But 
as  he  reduces  motion  or  body  moving  to  the  more  ultimate  expe- 
rience of  force,  he  unconsciously  eliminates  the  space  elements 
of  the  experience.  At  the  bottom  we  have  nothing  left  but  force, 
and  apace  is  not  an  external  reality  but  an  ideal  reality,  a  mental 
abstract  of  co-existent  experiences  offeree.  The  only  thing  Non-Ego 
then  is  force  which  fumishea  the  material  from  which  by  abstraction 
a  mental  notion  or  conception  called  space  is  generated.  Now  I  am 
unable  to  understand  how  by  any  process  of  abstraction  from  ex- 
periences simply  of  force,  we  can  arrive  at  a  notion  of  space.  An 
abstract  is  the  notion  or  idea  of  an  attribute  considered  by  Itself, 
apart  from  the  concrete  object  with  which  it  was  originally  con- 
>  Pnnclj'lrt  h/ Pugetuitagg,  Part  VI.  The  FerceptioD  of  )jpac«. 
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□»:ted.  Two  objects  are  seen  to  agree  in  a  certain  particular ;  this 
particular  is  taken  as  a  common  property  of  the  two  things  and  a 
name  given  to  it :  such  a  uame  is  an  abstract  name.  Two  brick 
walls  are  alike  in  colour ;  their  common  attribute  is  named  Tedneaa, 
the  notion  of  which  is  reached  by  an  abstraction  of  the  cOTumon 
quality  and  by  creating  an  individual  ment^  entity  of  it.  Rednesa 
exists  only  in  the  mind,  but  the  objecta  from  which  the  abstraction 
came  are  always  red  objects.  Mr.  Spencer  would  doubtless  concede 
that  the  experience  of  resistance  is  at  the  foundation  of  the  notion 
of  force.  He  would  also  agree  that  our  primary  experiences  are, 
relatively  speaking,  experiences  of  reaistance  and  of  non-resistance. 
Furthermore  it  is  not  too  much  to  ask  him  to  allow  that  resistance 
so  far  forth  aa  it  ia  resistance  and  non-resistance  so  far  forth  as  it  is 
non-re aiatance  mutually  exclude  each  other.  There  is  nothing  ia 
common  between  reaistance  and  non-reaistance.  If  then  we  take 
two  co-existent  experiences  of  impinging  and  resisting  bodies,  we 
are  able  to  note  a  conimon  attribute  of  capacity  for  resistance  and 
impingement,  which  we  call  force ;  but  we  do  not  discern  in  the 
resisting  bodies  or  in  any  number  of  them  together,  so  far  forth 
as  they  are  resisting,  any  attribute  of  non-reaistance.  Carry  our 
abstraction  as  far  aa  we  pleaae  we  can  get  only  attributes  of  force. 
From  force-experiences  alone  we  can  obtain  nothing  but  force. 
If  Mr.  Spencer's  co-existences  are  co-existences  of  force-bodies, 
then  the  only  way  in  which  he  can  obtain  space  by  abstraction  ia 
not  by  prescinding  an  attribute  from  the  concretes,  for  no  such 
attribute  is  there,  but  Kolely  by  removing  wholly  the  concrete 
experience  itself  and  substituting  another  for  it.  And  this  is 
precisely  what  he  does.  'Our  consciousness  of  space  is  a  con- 
scioosness  of  eo-existent  positiona.  Any  limited  portion  of  space 
can  be  conceived  only  by  representing  its  limits  as  co-existing  in 
certain  relative  positions;  and  each  of  its  imagined  boundarieB, 
be  it  line  or  plaue,  can  be  thought  of  in  no  other  way  than  as 
made  up  of  co-exiatent  jwsitions  in  close  proximity.  And  since  a 
position  is  not  an  entity— since  the  congeries  of  positions  which 
constitute  any  conceived  portion  of  space  and  mark  its  bounds  are 
not  sensible  existences ;  it  follows  that  the  co-existent  positions 
which  make  up  our  consciousneaa  of  space  are  not  co-existences  in 
the  full  sense  of  the  word  (which  implies  realities  as  their  terms) 
but  are  the  blank  forms  of  co-existences  left  behind  when  the 
realities  are  absent;  that  ia,  are  the  abstracts  of  co-existenoes 
And  from  a  building  up  of  these  too  elaborate  to  be 
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here  detailed  results  that  abstract  of  all  reLitions  of  co-exiMtence 
which  we  call  space.' '  Our  author  places,  as  it  were,  a  black  and 
white  object  side  by  side  and  next  to  them  a  like  pair ;  he  then 
tella  OS  that  he  will  abstract  the  attribute  whiteness  from  the  blaek 
couple ;  this  he  does  by  removing  entirely  the  black  pair  and  after- 
ward prescinding  from  what  remains  the  common  attribute  of  white- 
ness J  then  he  iiaeei'ta  that  whiteness  is  the  abstract  of  all  co-existing 
black  objects  !  Of  course  this  is  illegitimate.  We  cannot  obtain 
space  excepting  by  abstraction  from  some  concrete  experiences 
which  have  attributes  of  non-re sistauce,  that  is  space  attributes ; 
and  it  is  not  force-experiences  which  furnish  such  attributes,  but 
space-experiences  which  are  of  equal  reality  and  originality  with  the 
former.  These  experiences  occur  always  together  and  are  comple- 
mentary to  each  other.  Kesistance  means  nothing  except  as  cor- 
related with  non-resistance,  and  the  converse ;  but  the  two  groups  of 
phenomena  cannot  be  amalgamated  nor  sublimated  into  each  other. 
Space  is  the  abstract  of  the  one  set  and  force  the  abstract  of  the  other. 

5  15.  It  is  scarcely  worth  our  while  to  spend  time  upon  an 
argument  to  prove  the  externality  of  so-called  material  objects  in 
generaL  The  mutual  exclusion  of  Ego  and  \on-Ego  objects  is  a 
fundamental  datum  which  tranBcends  proof.  Unless  this  be  pos- 
tulated all  science  and  pliilosophy  fail  ;  and  it  is  i>OHtu!ated  not  only 
in  all  science  and  philosophy  hut  in  every  act  of  cognition.  With- 
out it  consciousness  itself  ceases  to  be.  It  is  the  beginning  and 
the  end  of  all  experience  whatsoever. 

§  16.  If  it  appear  that  spaces  have  external  reality,  that  branch 
of  the  inquiry  opeuB  up  which  has  reference  to  therelationsof  space 
to  matter.  If  space  is  not  of  the  Ego,  is  it  matter  or  is  it  a  some- 
thing else,  neither  matter  nor  mind?  In  order  to  establish  that 
it  is  not  material  it  is  necessary  to  make  out  that  the  notion  does 
not  arise  from  sensational  experience,  for  whatever  is  apprehended 
by  sense- perception  and  hence  comes  through  sensation,  is  ad- 
initt-edty  a  manifestation  of  matter.  Therefore  recourse  has  been 
liad  to  a  doctrine  of  intuition  by  some  faculty  supra-sensible  which 
is  asaunied  to  know  space  as  an  extenial  entity.  We  shall  dis- 
cuss the  claims  of  such  a  philosophy  as  this  to  our  favour  at  a  later 
stage ;  *  and  I  trust  we  shall  become  satisfied,  negatively,  that  there 
jfi  no  ground  for  assuming  or  predicating  any  such  faculty ;  and 
positively,  that  intuition  is  either  of  ideas  within  or  sense-percepts 
without.  Hence  we  are  thrown  back  ujjon  sensations  for  our 
'  Firtt  Pt-iMijilei,  Chap.  UI.  =  Ste  Cliap.  LVII.  post. 
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knowledge  of  an  external  space  and  thus  are  forced  to  dismiss 
the  hypothesis  of  a  tertium  quid. 

§  17,  We  are  thus  obliged  to  conclude  that  space  is  a  material 
entity,  which  does  not  indeed  appear  alone  in  experience  and 
which  is  always  correlative  to  force,  but  which  may  be  thought  as 
separate  and  distinct.  A  cognition,  for  example,  is  a  mental  entity 
whose  ground  ia  the  subjacent  Ego ;  it  never  occurs  in  experience 
except  in  connection  with  a  feeling  ;  a  cognition  is  one  side  of  an 
experience  of  which  feeling  and  volition  are  the  other  correlated 
sides.  In  like  manner  a  space  does  not  occur  except  as  limited 
and  defined  by  forces ;  it  is  one  side  of  an  experience  of  which 
two  forces  are  the  other  sides ;  the  common  ground  of  these  cor- 
related phases  is  the  Non-Ego,  but  each  is  a  distinct  real  ex- 
perience, a  half  experience  if  you  please,  but  still  capable  of  being 
classed  88  distinct  and  separate  yet  indissolubly  associated  with  its 
correlate.  The  sum  of  these  experiences  is  matter  ;  on  the  one  side 
space,  on  the  others  force. 

5  18,  When  we  proceed  to  redace  matter  to  its  minima,  it  is 
obvious  that  we  have  to  deal  with  a  plurality  of  atoms  and  that 
each  of  these  atoms  consists  of  two  forces  circumscribed  and 
separated  by  a  apace.  The  theory  of  Democritus  and  the  Atomists 
in  its  essential  idea  has  never  been  overthrown.  Atoms  in  order 
to  be  atoms  must  be  mutuiilly  limited  and  separated,  and  the  some- 
thing which  accomplishes  this  object  is  the  void  Bi>ace  between 
them.  But,  the  Atomists  held,  since  the  void  space  is  one  deter- 
mination of  being,  it  must  possess  objective  reality,  no  less  than 
the  atoms.  And  the  argument  by  which  they  supported  their  claim 
that  vacuum  existed  as  a  reality  no  less  than  being  and  was  no 
less  essential  as  an  ap-}(r),  was  simply  the  conclusive  argument 
that  without  it  motion  would  be  impossible. 

5  19.  One  great  hindrance  which  has  been  experienced  in  the 
attempt  to  arrive  at  correct  ideas  of  space,  has  been  this  same 
proneness  to  consider  space  as  a  void.  It  has  seemed  to  be  wholly 
negative,  so  much  so  that  it  has  irequently  been  treated  as  iden- 
tical with  nothing.  We  are  often  told  that  if  we  take  away 
everything  from  a  given  place  a  vacuum  or  space  remains.  Now 
a  little  reflection  makes  evident  the  fact  not  merely  that  nature 
abhors  a  vacuum  but  that  the  mind  has  no  power  to  conceive  a 
void.  In  the  attempt  it  gives  form  and  consistency  to  that  to 
which  it  professes  to  deny  all  attributes.  The  moment  we  essay  to 
think  of  a  nothing  we  erect  it  into  a  something.     Moreover,  the 
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argument  of  DemocrituB  ever  recurs  with  all-powerful  strength. 
Assume  space  to  be  a  void  and  you  deny  the  possibility  of  motion. 
There  is  no  means  of  bridging  a  vacuum  either  in  the  world  out- 
side or  in  the  thought,  nor  is  there  any  way  of  leaping  across  it, 
IJo  relations  can  be  established  with  nothing; — no  co-existence, 
no  sequence  in  a  vacuum— all  of  which  is  but  another  manner  of 
saying  that  a  vacuum  is  a  pseud-idea  and  cannot  be  thought  by  the 
mind.  Hence  space  is  not  wholly  negative  but  has  its  own  reality 
and  its  own  attributes  and  qualities.  The  existence  of  force  itself 
as  a  reality  implies  the  existence  of  space  as  a  reality  also.  We 
cannot  exclude  the  idea  of  motion  from  force,  and  that  there  may 
be  motion  there  must  be  room  for  movement.  If  the  motion  is 
real  the  room  must  be  real,  since  motion  implies  such  room ;  and 
if  the  motion  is  external  to  the  perceiving  mind  bo  must  be  its 
correlative  room  for  motion,  inasmuch  as  the  motion  is  known 
and  defined  by  its  successive  places,  and  were  these  in  the  mind, 
the  motion  must  be  there  also.  Moreover  we  cannot  anderstajid 
anything  of  force  iu  motion  except  we  know  these  places  as  per- 
manents.  There  is  no  sequence  conceivable  without  reference  to 
something  which  moves  not.  This  ueceesary  element  in  the  idea 
is  not  supplied  by  the  thought  of  forces  at  rest,  for  that  is  merely 
the  notion  of  forces  balancing  each  other,  each  moving  against  the 
other  in  action  and  reaction.  Hucb  bodies  at  rest  determine  place 
to  be  sure,  but  they  do  not  supply  the  necessary  correlative  of 
motion,  for  they  have  the  full  caimcity  for  motion.  That  corre- 
lative is  only  found  in  a  space  which  is  permanent  and  immobile, 
to  which  the  idea  of  motion  is  wholly  irrelevant. 

§  20.  Another  stumbling-block  has  been  the  doctrine  that 
space  is  unlimited,  whereas  matter  as  contradistinguished  from 
Space  is  obviously  limited.  In  order  to  see  the  error  here,  it  is  only 
necessary  to  recall  that  space  is  an  abstract  name  whose  concretes  are 
particular  spaces,  every  one  of  which,  so  far  as  our  experience  goes, 
is  limited  aud  bounded  by  resisting  surfaces.  Our  only  experience 
of  the  limitation  of  space  is  by  something  resisting.  When  there- 
fore we  look  out  upon  the  sky  the  limit  of  vision  creates  a  boundary 
of  s]iace  in  an  arched  vault.  Though  we  infer  that  what  neems 
to  be  a  resisting  shell  ia  not  so,  yet  we  only  remove  the  resisting 
boundary  farther  away  and  at  the  end  we  are  forced  to  erect  it. 
Extend  the  non-resisting  medium  as  far  as  we  may,  at  last  we 
place  ft  limit  and  we  have  no  other  conception  of  limitation  than 
that  of  a  resisting  body.     Thus  much  for  the  limitations  of  space. 
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It  is  trae,  however,  that  we  have  do  power  to  conceive  of  this 
final  resisting  boundary  except  as  itself  terminated  and  bounded 
by  another  space.  There  ia  an  endless  succession  of  resistances 
and  non-resistances,  to  which  there  ia  no  ability  of  the  thinking 
subject  to  place  a  conclusion.  Therefore,  in  this  sense  space  ig 
indeed  unlimited,  but  no  more  so  than  is  force  and  all  matter. 
With  the  doctrine  of  the  infinite  extension  of  matter  goes  also  the 
principle  of  the  infinite  extension  of  space  with  the  meaning  just 
indicated.  The  consecutiveness  of  motion  is  another  part  of  the 
same  truth.  IMotion  goes  on  for  ever  and  with  the  moving  body 
there  must  go  room  for  its  movement,  but  there  always  comes  a 
point  at  which  the  motion  meets  with  resistance  and  its  direction 
is  changed :  at  such  a  point  the  space  for  movement  is  limited 
also.  Prolong  motion  upon  a  given  line  as  for  as  yuu  can,  finally 
you  must  stop  ;  and  there  arises  a  limitation  both  of  the  motion 
and  of  the  space  containing  it.  Motion  is  indestructible,  matter 
is  indestructible,  force  is  persistent  and  sjiace  is  permanent — all 
these  are  different  expressions  of  truth  which  mutually  comple- 
ment and  implj  each  other.  Matter  can  no  more  be  conceived  as 
susceptible  of  destruction  than  can  force  or  space;  and  in  the 
same  sense  that  matter  is  regarded  as  infinitely  extended,  and  in 
no  other,  is  that  aspect  of  matter  we  call  space  to  be  esteemed  also 
OS  infinite.  To  both  we  put  a  limitation,  and  yet  there  is  always 
an  unlimited  ever  stretching  out  beyond.' 

§  Zl.  As  just  remarked,  it  is  frequently  asserted  that  all  the 
attributes  of  space  are  negative ;  and  this  claim  demands  some 
further  discussion.  That  such  is  absolutely  true  cannot,  however, 
he  seriously  maintained ;  for  as  we  have  also  noted  absolute  nega- 
tion is  the  absence  of  all  conceptions  and  ideas  whatever  respecting 
any  object.  There  must  be  some  iwsitive  character  to  the  notion, 
it  thus  seems  manifest ;  and  that  sufficient  attention  has  not  been 
paid  to  the  positive  quality  appears  to  me  equally  certain.  Of 
eourae  space  is  most  obviously  described  or  defined  by  the  nega- 
tion of  resistance  and  motion :  but  no7i-^-eaietmice  does  not  mark 
merely  the  absence  of  resistance  but  also  the  positive  quality  of 
exteusiveness  or  ability  to  receive,  contain,  or  admit  motion.  We 
have  already  observed  that  negation  as  applied  to  space  does  not 
and  cannot  mean  negation  of  everything  but  only  negation  of  force 
or  resistance  elements.  We  have  likewise  noticed  that  resistance 
and  extension  aie  correlatives,  that  resistance  is  known  as  some- 
'  CI.  MU1'»  Jnali/iit  ofthi'  Human  Mind,  C'liap,  XIV.  Sec.  4. 
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thing  which  is  not  extension  and  extension  is  known  as  something 
which  is  not  resistance  ;  moreover  that  body  moving  and  room  for 
body  moving  are  in  like  manner  mutually  implied  and  mutually  ex- 
cluded. Hence  when  we  speak  or  think  of  non-resistance,  we  do 
more  than  make  a  negative  predication  ;  we  assert  positively  the 
attribute,  character  and  quality  of  affording  room  and  capacity  for 
motion.  Unless  this  is  true  we  can  make  no  assertion  or  predica- 
tion respecting  motion  and  resistance.  The  same  remarks  apply  to 
immobility  as  an  attribute  of  space.  Though  the  form  of  expres- 
sion of  this  attribute  is  negative,  a  positive  quality  is  predicated. 
For  mobility  and  motion  have  no  meaning  and  cannot  be  conceived 
or  comprehended  by  the  mind  save  as  correlative  to  an  immobility 
and  permanence  as  positive  as  themselves. 

§  22.  It  will  be  seen  readily  enough  that  space  cannot  be  a 
negation  of  everything,  but  the  serious  and  important  question 
then  arises,  when  we  attempt  to  give  it  a  positive  character,  why  it 
is  that  we  are  forced  to  think  of  it  in  terms  of  motion  or  mobile 
force.  We  say  space  is  or  has  extension,  which  only  refers  us  to  a 
moving  body ;  we  speak  of  it  as  distinct  and  separable  having  its 
own  coherence  and  consistency,  all  of  which  ideas  are  manifestly 
derived  from  the  distinctness,  separability,  coherence  and  consis- 
tency of  forces ;  we  refer  to  it  as  containing  force,  a  figure  derived 
from  the  fluidity  or  liquidity  of  matter  as  force  ;  its  exhaustive  con- 
fluence and  divisibility  have  a  similar  origin :  * — in  short  we  can 
only  bring  space  at  all  into  our  thought  in  terms  of  that  which 
space  itself  negatives,  namely  resistance.  What  then  is  the  ex- 
planation of  this  singular  contradiction  ?  It  is  only  an  evasion  of 
the  difficulty  to  assert  that  language  supplies  no  other  means  of 
expression.  What  is  the  cause  of  this  defect  in  language  ?  When 
there  is  an  absence  of  terms,  there  is  always  a  reason  for  such 
absence.  The  explanation  in  this  particular  instance  lies  farther 
back  than  is  ordinarily  supposed.  It  is  found  not  merely  in 
language  but  in  the  constitution  of  the  human  mind,  which  invents 
language  for  its  own  uses  and  conveniences  to  be  sure,  but  never 
by  language  can  transcend  its  own  limitations.  By  space,  as  we 
discuss  it,  we  mean  of  course  space  as  it  is  to  the  apprehension 
of  the  human  mind.  Now  every  apprehension  is  a  matter  of 
mental  cognition  and  every  mental  cognition  is  such  only  as  it 
occupies  a  moment  of  time,  that  is  there  is  no  consciousness  of 
anything  except  as  it  has  a  beginning,  a  middle,  and  an  ending. 

»  See  Chap.  XII.  Sec.  18  ff. 
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Every  cognition  distinguiabed  and  appreciated  as  Buch  is  a  siic- 
ceseion.  The  cogiiition  of  space  or  of  a  space  ia  a  succession  from 
a  beginning  to  an  end.  All  our  cognitions  are  such  successiona 
and  conBciousness  itself  is  a  ceaseless  Buccession  of  cognitions,  and 
without  such  succesaiou  there  jr  no  consciousness.  So  that  form 
what  idea  we  may  of  space,  the  momeut  we  entertain  that  idea 
as  an  appreciable  idea  of  oiur  consciousness  we  have  it  only  as 
one  of  a  series  in  succession  and  itself  as  made  up  of  instants  of 
time.  The  application  of  these  remarks  is  perceived  when  we 
draw  our  attention  to  the  iiict  that  these  mental  phenomena  are 
described  in  terms  of  motion.  Successions  is  a  name  given  to 
mental  experiences  which  are  but  re]>reBenlations  of  sensational 
experiences,  and  the  term  derives  all  its  meaning  from  original 
experiences  of  sequences  of  mobile  forces,  that  ia  from  motion  of 
force-bodies.  If  cognitions  are  always  successions  in  a  series  and 
we  have  no  other  means  of  apprehending,  comprehending  or  de- 
scribing them,  then  it  is  at  once  seen  how  it  is  and  why  it  is  that 
all  our  cognitions  of  space  must  be  in  form  and  terms  of  moving 
body — that  is  of  resisting  body,  for  such  is  the  only  body  of 
which  motion  can  be  predicated  or  to  which  it  can  be  attributed. 
All  oiu'  cognitions  ai-e  successions  in  a  series,  else  consciousness 
is  blank  and  there  is  no  consciousness ;  all  mental  successions 
are  representations  of  sensational  sequences ;  all  sensational 
Sequences  are  from  movements  of  resisting  bodies;  therefore,  if 
any  knowledge  l>e  obtained  of  anything  whatsoever  in  the  world 
external  to  the  mind,  that  knowledge  must  exist  in  the  mind  in 
terms  of  motion  and  resistance,  that  is  to  say  in  terms  of  force, 

§  23.  Why  then  are  we  not  entitled  to  dismiss  apace  as  a 
distinct  entity  alt()gether  from  consideration,  merging  it  wholly 
with  force?  How  are  we  justified  in  claiming  for  it  an  equal  rank 
and  dignity  with  the  latter  ?  Simply  because  succession  itself 
postulates  duration  and  is  not  intelligible  without  it.  Successive 
moments  in  order  to  be  appreciable  at  all  must  remain  and  have 
their  own  consistency  in  consciousness ;  otherwise  there  is  no 
series  and  no  succession  ;  nothing,  in  fact.  Though  when  we 
bring  it  before  the  mind  as  a  meutal  object  we  do  so  in  terms  of 
succession,  we  all  the  while  are  obliged  to  postulate  a  duration  as 
an  equal  mental  reality  in  order  that  the  succession  may  be  pos- 
sible. And  in  hke  manner  we  recognise  that  this  duration  ia  but 
a  representation  of  sensational  experience  ;  that  the  sequennes  of 
material  forces  producing  sensations  must  themselves  have  their 
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own  consistency ;  that  these  sequences  are  not  perceived,  except 
as  a  permanent  reality  is  also  revealed  with  them,  by  which  the 
sequences  are  alone  made  actual  to  sensation ;  that  the  sensation  of 
motion  carries  with  it  the  alternative  sensation  of  room  for  movement 
— ^resistance  and  vacation  of  resistance — and  that  thus  space  is 
postulated  as  an  external  positive  reality  in  nature,  not  force  but  of 
equal  reality  and  materiality  with  force,  a  thing  of  the  Non-Ego 
world,  excluding  from  itself  force,  though  cognisable  only  in  terms  of 
force.  In  last  resort,  indeed,  the  whole  question  resolves  itself 
into  that  of  the  fundamental  antithesis  of  the  Ego  and  Non-Ego, 
each  excluding  and  yet  implying  the  other,  Ego  phenomena  cha- 
racterised by  and  expressed  in  terms  of  Non-Ego  phenomena,  but 
nevertheless  the  two  sets  of  phenomena  being  the  manifestations 
of  two  substances  the  independent  reality  of  each  of  which  is  the 
first  datum  of  philosophy,  science  and  knowledge. 

§  24.  Space  then  is  not  an  empty  void,  or  a  vacuum,  but  is  a 
material  entity.  Space  is  matter  or  body,  and  a  space  is  a  portion 
of  matter  or  a  body — a  material  thing.  Space  equally  with  force 
is  originally  a  sensational  experience  and  the  experience  of  the 
one  is  the  complement  of  the  experience  of  the  other.  Both  are 
necessary  to  any  cognition  whatsoever  of  an  external  world  and  to 
any  conception  of  matter.  Matter  is  not  force  alone  nor  space 
alone ;  but  force  and  space.  Take  away  space  and  there  is  no  room 
for  force ;  remove  force  and  there  is  no  defining  character,  no  co- 
herence nor  consistency  to  space.  If  either  force  or  space  be  re- 
moved absolutely,  matter  disappears  and  ceases  not  only  to  be 
actual  in  our  experience  but  possible  to  our  thought.  Both  force 
and  space  are  by  universal  experience  and  thus  by  the  primal 
necessities  of  thought  indestructible  realities,  complementary  to 
each  other  and  in  the  totality  of  their  manifestations  and  existence 
forming  the  material  world. 

We  shall  not  go  astray  as  to  the  nature  and  true  character  of 
space,  if  we  constantly  return  to  its  original  exhibitions  in  the 
earliest  conscious  experience  and  always  remember  that,  in  the 
significant  words  of  Shadworth  H.  Hodgson,  *it  is  not  an  inference 
from  the  phenomenon  but  an  inseparable  aspect  of  the  phe- 
nomenon itself. '  * 

There  is  great  force  also  in  the  words  of  Sir  John  Herschel  in 
review  of  Whewell.  '  The  reason,  we  conceive,  why  we  apprehend 
things  without  us  is  that  they  are  without  us.     We  take  it  for 

>  Time  and  Spacc^  Tart  I.  Chap.  II.  Sec.  16. 
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attribution  of  duration  or  succession  to  external  phenomena  super- 
sedes or  does  away  with  the  notions  of  resistance  and  extension, 
permanence  in  space  and  sequence  of  forces.  Thus  it  appears  that 
the  relations  of  bodies  with  each  other,  as  apprehended  by  the 
mind,  are  not  at  all  relations  of  time  but  relations  of  extension 
and  co-eiistence. 

5  26.  The  point  of  intercommuoication  of  the  Ego  and  Non- 
Ego  worlds  lies  in  sensation.  Every  sensation  has  its  mental  side 
as  feeling  and  its  material  side  iis  revealing  a  cause  or  concomitant 
of  the  feeling  lying  outside  the  mind.  When,  therefore,  we  speak 
of  an  external  world  aa  enduring,  we  mean  that  our  sensations  of 
such  a  world  endure,  either  in  presentation  or  representation. 
Likewise,  when  we  refer  to  material  phenomena  as  succeeding 
each  other  in  time,  we  mean  that  the  feelings  they  produce  by 
their  motion  and  change  succeed  each  other.  As  to  the  objects 
themselves — all  we  attribute  to  them  is  permanence  ia  space  and 
motion  or  sequence.  To  space  and  force  we  assign  an  independent 
reality  inherent  in  the  things  themselves  :  but  when  we  speak  of 
duration  and  succession  in  time  of  external  objects,  we  pass  out  of 
the  region  of  object-attributes  and  connect  these  externalities 
directly  with  the  perceiving  subject. 

§  27.  We  are  indeed  enabled  to  say  that  material  objects  exist 
in  time  and  that  the  world  of  matter  has  duration,  but  only  with  the 
inevitable  explanation  that  the  time  does  not  belong  to  them  but 
tfl  the  Ego  which  is  jmsited  as  perceiving.  All  we  can  conclude  is — 
not  that  time  is  an  attribute  of  estemal  objects,  but  that  all  cog- 
nition implies  an  Ego  as  contemplating  and  perceiving  Non-Ego 
objects.  So  that  we  are  brought  aronnd  again  to  the  first  datum 
of  philosophy,  the  antithesis  and  parallelism  of  Ego  and  Non-Ego. 
In  the  ultimate  analysis  this  is  the  sure  result. 

§  28.  Hence  we  cannot  merge  time-relations  into  space-relations. 
Time  is  not  9])ace ;  for  our  knowledge  of  space  is  attained  through 
resistance,  and  our  entire  experience  of  space  is  of  that  which 
affords  room  for  movement  of  resisting  bodies.  It  will  hardly  be 
contended  that  the  mind  affords  room  for  the  movement  of  material 
things,  for  that  would  be  to  identify  mind  andmalterat  once:  but 
it  will  not  be  forgotten  that  mental  experiences  do  give  the  com- 
plete notion  of  time.  Therefore,  unless  there  are  two  different 
kinds  of  time,  objective  time  and  subjective  time,  we  cannot 
attribute  time  to  material  objects.  Mr.  Shadworth  H.  Hodgson ' 
'  Time  and  Sj/aee,  Part  I.  Chap.  11.  Sec.  II. 
TOL.  I. 
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granted  that  they  exist  in  space  because  they  do  so  exist  and 
because  such  their  existence  is  a  matter  of  direct  perception  which 
can  neither  be  explained  in  words  nor  contravened  in  imagination ; 
because  in  short  siiace  is  a  reality.' 


5  25.  There  is  no  sensation  of  duration  ;  but  sensations  endure : 
there  is  no  sensation  of  successions  in  time,  but  sensations  succeed 
In  a  series.  If  there  were  no  permanent  space,  so  far  as  experience 
teaches  us,  there  would  be  no  experience  of  duration ;  and  if  there 
were  no  motion  there  would  be  no  succession  in  time ;  but  dura- 
tion is  not  space  and  succession  in  time  is  not  motion.  Time 
relations  are  not  relations  of  material  objects  with  each  other  but 
relations  of  mental  phenomena  with  reference  to  each  other  and 
with  reference  to  material  objects.  Professor  Bain  '  divides  know- 
ledge into  two  portions,  one — 'the  Object  World,  the  Extended 
World,  and  less  correctly  Matter  and  the  External  World;'  the 
other  'the  Subject  World,  the  Unextended  Mind,  and  less  properly 
the  Internal  World.'  Among  the  attributes  common  to  these 
two  worlds  he  places  succession  and  duration.  '  Duration  and  Suc- 
cession (with  number),'  he  says,  'belong  alike  to  states  of  the 
object  and  states  of  the  subject.  The  element  of  Time,  which  is 
duration  and  succession  generalised  to  the  utmost  and  reduced  to 
a  common  measure,  is  a  property  of  both  worlds;  a  circumstance 
that  has  been  noticed  fi-ora  the  very  beginning  of  philosophy.' 
From  tin's  Wew  I  have  already  expressed  my  dissent,  as  it  seems  to 
me  misleading  and  certain  to  entail  confusion  in  both  somatology 
and  psychology.  It  tends  toward  the  alfirmation  of  an  identity 
between  the  Ego  and  the  Non-Ego,  which  is  contradicted  by  the 
first  postulate  of  science.  There  is  no  doubt  that  time  in  its  two 
modes  is  a  constituent  element  of  all  states  of  consciousness ;  this 
is  universally  conceded.  All  feeliogs,  thoughts,  and  volitions  have 
duration  and  succession.  It  will  also  be  conceded  that  motion  of 
resisting  bodies  is  a  phenomenon  which  is  external  to  the  mind 
and  appertains  to  the  Non-Ego  world  ;  also  that  resistance  itself 
i»  such  a  phenomenon.  Now  if  we  have  given  sensational  ex- 
]x^rienccs  of  motion  and  resistance,  the  mental  appreciation  of 
those  experiences,  either  as  of  the  mental  side  of  the  ]iresenta- 
tive  phenomena  or  as  of  the  phenomena  represented,  gives  the 
whole  exiierience  from  which  we  derive  the  notion  Time.  And  no 
'  Lngic,  Dcducfion.     Appendix  C 
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attribntion  of  duration  or  succession  tx)  external  phenomeua  super- 
sedes or  does  away  with  the  notions  of  resistance  aud  extension, 
permanence  in  space  and  sequence  of  forces.  Thus  it  appears  that 
the  relations  of  bodies  with  each  other,  as  apprehended  by  the 
mind,  are  not  at  all  relations  of  time  but  relations  of  extension 
and  co-existence. 

§  26.  The  point  of  intercommunication  of  the  Ego  and  Non- 
Ego  worlds  lies  in  sensation.  Every  sensation  has  its  mental  side 
as  feeling  and  its  material  side  as  revealing  a  cause  or  concomitant 
of  the  feeling  lying  outside  the  mind.  When,  therefore,  we  speak 
of  an  external  world  as  enduring,  we  mean  that  our  sensations  of 
such  a  world  endure,  either  in  presentation  or  representation. 
Likewise,  when  we  refer  to  material  phenomena  as  succeeding 
each  other  in  time,  we  mean  that  the  feelings  they  produce  by 
their  motion  and  change  succeed  each  other.  As  to  the  objects 
themselves — all  we  attribute  to  them  is  permanence  in  space  and 
motion  or  sequence.  To  space  and  force  we  assign  an  independent 
reality  inherent  in  the  things  themselves  :  but  when  we  speak  of 
duration  and  succession  in  time  of  external  objects,  we  pass  out  of 
the  region  of  object-attributes  and  connect  these  externalities 
directly  with  the  perceiving  subject. 

§  27.  We  are  indeed  enabled  to  say  that  material  objects  exist 
in  time  and  that  the  world  of  matter  has  duration,  but  only  with  the 
inevitable  explanation  that  the  time  does  not  belong  to  them  but 
to  the  Ego  which  is  posited  as  perceiving.  All  we  can  conclude  is — 
not  that  time  is  an  attribute  of  external  objects,  but  that  all  cog- 
nition implies  an  Ego  as  contemplating  and  perceiving  Non-Ego 
objects.  So  that  we  are  brought  around  again  to  the  first  datum 
of  philosophy,  the  antithesis  and  parallelism  of  Ego  and  Non-Ego. 
In  the  ultimate  analysis  this  is  the  sure  result. 

§  28.  Hence  we  cannot  merge  time-relations  into  space-relations. 
Time  is  not  space ;  for  our  knowledge  of  space  is  attained  through 
resistance,  and  our  entire  experience  of  space  is  of  that  which 
afifords  room  for  movement  of  resisting  bodies.  It  will  hardly  be 
contended  that  the  mind  afifords  room  for  the  movement  of  material 
things,  for  that  would  be  to  identify  mind  and  matter  at  once :  but 
it  will  not  be  forgotten  that  mental  experiences  do  give  the  com- 
plete notion  of  time.  Therefore,  unless  there  are  two  dififerent 
kinds  of  time,  objective  time  and  subjective  time,  we  cannot 
attribute  time  to  material  objects.     Mr.  Shad  worth  H.  Hodgson* 

>  Time  and  Spaoe,  Part  I.  Chap.  II.  Sec.  11. 
VOL.  I.  O 


194      MATERIAL  CONDmONS   OF  CONSCtOUSNESS.      1>akt  III. 

has  clearly  shown  thai  objective  time  so-called  is  only  representation 
from  various  presentative  experiences  which  do  not  include  time 
at  all  save  whatever  time  is  involved  in  all  perception,  that  is  sub- 
jective time.  There  is  no  advantage  inattributingtimetoestemal 
objects,  for  all  that  the  idea  of  time  can  give  is  furnished  by  exten- 
sion— an  attribute  admittedly  belonging  to  matter. 

5  29.  True,  time  as  a  notion  of  the  mind  is  objective,  in  the 
sense  that  every  idea  is  objective;  that  is,  the  mind  objectifies  all 
its  states  and  acts  and  holds  them  up  for  examination,  analysis, 
synthesis,  comi>arison  and  various  other  purposes :  but  all  the 
while  it  posits  these  objects  as  different  from  external  or  material 
objects.  It  never  identifies  the  idea  of  a  house  with  a  house  itself 
or  the  representation  of  a  train  of  movements  with  those  move- 
ments actually  occurring  (unless  it  may  be  in  hallucinations  and 
illusions).  To  all  these  representations  time  belongs  as  a  part  of 
the  mental  experience  ;  but  it  has  no  relevancy  whatever  to  the 
material  phenomena  as  an  attribute  of  the  material  substance. 
Our  analysis  heretofore  made '  reveals  the  consciousness  of  duration 
and  succession  to  exist  as  an  element  of  every  act  of  cognition, 
without  which  there  is  no  knowledge.  If  duration  and  succession 
are  attributes  of  material  objects  we  might  as  plausibly  argue  that 
any  other  element  of  cognition  belongs  to  matter — indeed  that 
intelligence  itself  is  a  function  of  the  material  world. 

5  30.  I  do  not  propose  to  introduce  here  a  very  thorough  dis- 
cussion of  the  meaning  and  relations  of  time ;  what  is  now  said  has 
been  expressed  chiefly  for  the  ]>urpo8e  of  making  more  clear  the 
position  and  nature  of  space.  All  that  we  need  to  do  at  present 
is  to  exclude  time  from  the  material  conditions  of  states  of  con- 
Bciousness.  The  full  consideration  of  the  subject  in  all  its  breadth 
belongs  rather  to  philosophy  than  to  psychology. 

§  31.  Duration  and  succession  then  are  mental  and  not  material 
attributes.  Duration  corresponds  to  permanence  of  space  and 
succession  to  motion  iu  space.  Having  given  force  and  space  and 
a  motion  in  space  of  resisting  bodies,  endowed  with  presentativity  ; 
then  a  representation  of  these  presentative  phenomena  will  give  us 
at  once  duration  and  succession.  As  has  been  already  shown  tbey 
are  involved  in  the  very  act  of  perception  and  are  a  necessary  part 
of  it.'  But  sequence  of  material  objects  is  one  thing;  penna- 
nence  of  space  is  one  thing ;  duration  of  the  experience  is  another, 
and  succession  of  experiences  is  another ;  the  first  couple  are  attri- 
'  Cbap.  IX, 
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butes  of  matter,  the  last  couple  are  attributes  of  mind  ;  and  the  two 
pairs  are  radically  distinct  and  mutually  exclusive,  though  mutu- 
ally postulating  and  implying  each  other.  It  is  the  old  contradic- 
tion and  yet  mutual  interdependence  of  Ego  and  Non-Ego,  which 
it  is  the  business  of  psychology  at  any  rate  to  state  correctly  even 
if  it  cannot  explain. 

§  32.  In  conclusion  we  may  say,  therefore,  that  time  is  an 
abstract  whose  concretes  are  something  enduring  in  mind  and 
something  succeeding  something  in  mind.  It  corresponds  to 
extension  in  the  material  world;  its  factor  duration  corresponds 
to  space-permanence,  its  factor  succession  to  motion  in  space.  Con- 
fusion is  very  apt  to  result  from  the  necessity  existing  of  expressing 
time-relations  in  terms  of  motion  and  space  and  also  from  the 
application  of  time  to  the  measurement  and  determination  for  the 
perceiving  subject  of  space  and  force  and  their  relations :  but  for 
scientific  purposes  entanglement  can  be  avoided  and  only  avoided 
by  keeping  constantly  in  view  the  fundamental  antithesis  of  Ego 
and  Non-Ego  and  the  fact  that  time  belongs  to  the  Ego  and  is  not 
an  attribute  or  quality  of  Non-Ego  objects. 


CHAPTER  XIX. 
INORGANIC  AND   ORGANIC  NATURE.^ 

§  1.  The  law  of  evolution  (Chap.  XVII.  §  20)  expresses  the  fact 
that  there  is  in  nature  a  course  of  integration  of  forces  from 
indefiniteness,  simplicity,  and  homogeneity  in  their  relations  to 
definiteness,  complexity  and  heterogeneity.  We  find,  therefore, 
existing  in  nature  various  degrees  of  complexity  and  heterogeneity 
which  are  aflfected  and  changed  by  the  actions  and  reactions  of 
diflferent  forces.     On  the  dynamical  side  we  have  progressive  build- 

^  The  biological  facte  in  this  and  the  following  chapters  have  been  stated 
after  the  examination  and  comparison  of  a  great  number  of  authorities.  I  have 
frequently  condensed  and  sometimes  used  exactly  the  language  of  that  author 
who  seemed  to  me  to  state  most  concisely  and  clearly  the  truth  I  have  needed  for 
the  purposes  of  this  work.  Where  any  long  passage  from  any  author  is  used,  it 
is  always  indicated  by  quotation  marks,  and  whenever  I  have  condensed  or  altered 
phraseology  and  then  made  use  of  it  a  foot  reference  will  enable  the  reader  to 
refer  to  the  author  whose  work  I  had  before  me  in  writing  the  eicposition ;  but  I 
have  not  thought  it  necessary  to  refer  to  the  very  many  works  consulted  for 
verification. 


196      MATEHIAI.  CONDITIONS  OF  CONSCIOUSNESS,       Part  IU. 

ing  up  and  on  the  statical  side  aggregates  or  integers  as  the  result 
of  8Uch  up-building.  Homogeneity  is  unstable  and  ineritably  lapses 
into  heterogeneity ;  the  action  of  forces  upon  each  other  neceBsarily 
produces  a  multiplication  of  effects  and  thus  a.  greater  complexity  ; 
and  with  the  greater  heterogeneity  and  complexity  goes  a  segrega- 
tion of  like  effects,  creating  an  increase  also  in  definiteness. 

5  2.  Out  of  the  general  mass  of  matter  composing  the  uni- 
verse there  appears  a  large  class  of  specialised  forms  of  static  and 
dynamic  forces  in  combination,  each  one  of  which  forms  is  a  totality 
whose  parts  are  mutually  interdependent  and  subservient  to  the 
integrity  and  growth  of  the  whole.  These  forms  together  con- 
atitnte  what  is  termed  Organic  \atnre,  and  in  contradistinction  all 
other  forms  of  matter  and  forces  in  combination  in  the  aggregate 
constitute  Inorganic  or  Anorganic  Nature.  The  constituents  of  the 
former  grand  division  are  Organisms  ;  of  the  latter  Anorganisms. 

§  3.  An  Organism  is  a  specialised  material  integer,  with  a 
atructure  of  co-ordinated  parts  containing  within  itself  centres  of 
dynamic  forces  whose  natural  operation  works  out  a  complete 
course  first  of  evolution  and  integration  of  the  integer  and  then  of 
its  dissolution  and  disintegration ;  and  in  the  process  forms  within 
the  structure  centres  of  forces  capable  of  reproducing  the  organism 
in  other  similar  individuals. 

5  4.  The  Anorganism  is  a  material  integer,  the  natural  operation 
of  whose  dynamic  forces  works  out  proximately  the  disintegration 
and  dissolution  of  the  integer  and  has  no  power  of  reproduction. 

§  6.  Life  ie  the  evolution  and  integratimi  of  an  organiam. 
Death  is  the  dissolution  and  disintegration  of  an  organiam.  An 
organism  is  said  to  be  living  while  the  processes  of  evolution  and 
integration  of  the  organism  as  a  whole  are  going  on :  an  organism 
18  said  to  be  dead  when  such  processes  of  evolution  and  integra- 
tion have  ceased  and  there  remain  only  in  operation  processes  of 
dissolution  and  disintegration. 

5  6.  Organisms  call  attention  primarily  to  stracture,  life  to 
function.  The  structure  oforganismsdoes  not  embrace  constituent 
elements  which  are  different  in  kind  fi-om  the  elements  of  anorgan- 
isms. The  differences  are  differences  of  collocation  and  combina- 
tion. The  structure  of  organisms  is  one  peculiarly  and  specially 
adapted  to  the  operation  of  molecular  forces.  Organisms  are  to  be 
regarded  as  specialisations  from  the  general  mass  of  inorganic 
matter.  The  chief  constituents  of  organisms  are.  Carbon,  Hydro- 
gen, Oxygen,  and  Nitrogen  or  Azote.     To  these  may  be  added 
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in  lesser  and  varying  proportions,  Phosphorus,  Calcium,  Sulphur, 
Chlorine,  Fluorine,  Sodium,  Potassium,  Iron,  Magnesium,  and 
Silicon.     All  of  these  elements  are  found  in  different  anorganisms. 

§  7.  But  though  these  elements  are  not  peculiar  to  the  organic 
world,  they  are  to  be  observed  even  in  the  inorganic  sphere  as 
peculiarly  suited  to  the  composition  of  integers  within  which  can 
proceed  a  special  course  of  evolution  like  that  which  we  characterise 
as  life.  Three  of  these  elements  have  ultimate  units  of  extreme 
mobility.  Oxygen,  hydrogen,  and  nitrogen  exist  in  nature  only  in  a 
gaseous  state,  thus  favouring  mobility.  At  the  same  time  while 
physical  mobility  of  the  molecules  is  favoured,  chemical  stability 
in  the  atoms  is  secured  by  the  great  chemical  inertia  of  hydrogen, 
carbon,  and,  most  of  all,  nitrogen.  Remarkable  chemical  inertia 
and  remarkable  physical  instability  are  leading  characteristics  of 
these  elements  which  form  the  structure  of  living  bodies.  On 
the  other  hand,  the  remaining  one  after  the  three  chief  elements 
just  considered  have  been  taken  out,  namely  oxygen,  exhibits  a 
wide  range  and  great  intensity  of  chemical  affinities,  thuis  favour- 
ing some  degree  of  chemical  modification  in  the  evolution  of  the 
structure.  Again,  atomic  cohesion  is  secured  by  the  presence  of 
carbon,  the  most  cohesive  of  all  the  elements.  It  is  true  that 
binary  compounds  of  these  four  chief  elements  which  enter  into 
the  composition  of  organisms  have  a  molecular  mobility  much  less 
than  that  of  the  elements  themselves,  but  nevertheless  it  is  greater 
than  that  of  binary  compounds  in  general ;  and  it  is  still  the 
case  that  instability  and  inertness  are  leading  characters  of  the 
elements  of  organic  bodies,  balanced  however  by  the  stability  of 
carbon  and  the  activity  of  oxygen. 

§  8.  It  should  be  further  noted  that  allotropism  and  isomerism 
are  common  properties  of  the  elements  of  organic  bodies.  Oxygen 
and  ozone,  carbon  in  the  forms  of  diamond,  graphite,  and  char- 
coal furnish  the  most  salient  instances.  Among  the  hydro-carbons, 
no  less  than  sixteen  to  twenty  of  the  essential  oils  are  isomeric 
with  essential  oil  of  turpentine.  The  importance  of  this  fact  in 
the  study  of  organisms  of  course  lies  in  the  evidence  it  gives  of  a 
facility  in  their  elemental  structure  for  allowing  organic  evolution. 

§  9.  Organic  substances  are  mostly  combinations  of  higher 
multiples  of  the  elements.  A  single  atom  of  organic  matter  con- 
tains perhaps  hundreds  of  simple  chemical  atoms.  The  atom  of 
albumen  is  variously  stated  to  be  made  up  of  from  four  hundred 
and  eighty  to  eight  hundred  and  eighty  atoms,  chiefly  of  the 
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four  primary  organic  elements.     Organic  bodies  are  highly  complex 
compounds. 

Chemically  considered,  organisms  are  made  up  of  material 
substances  compounded  of  the  elements  before  given  and  which 
Bubstances  are  divisible  into  three  classes  ; 

1.  Crystallisable  or  volatile  bodies  without  decomposition 
having  a  mineral  origin  and  coming  forth  from  the  organism  as 
they  enter  it  (water,  certain  salts  and  so  on); 

2.  Crystallisable  or  volatile  bodies  without  decomposition  which 
are  found  in  the  organism  itself  and  come  forth  from  it  directly 
as  excrementitial  bodies.  They  are  acids,  for  instance,  as  tartaric, 
lactic,  uric,  citric ;  vegetal  and  animal  alkaloids ;  creatine,  crea- 
tinin,  urea,  caffeine,  etc. ;  fat  or  resinous  bodies  ;  sugars  of  the  liver, 
of  grape,  of  milk,  of  cane,  and  the  like. 

3.  Bodies  not  crystallisable  or  coagulable  formed  in  the 
organism  itself,  then  decomposed  there  and  giving  birth  to  bodies 
of  the  second  class.  These  bodies  of  the  third  class  constitute  the 
most  important  jiart  of  the  body  of  organised  beings  (as  globuline, 
musculine,  fibrine,  albumine,  caseiue,  cellulose,  starch,  dextrine, 
gum  and  some  colouring  matters).' 

§  10.  Every  organism  is  a  compound  of  colloidal  bodies  con- 
taining in  solution  or  otherwise  cryatallisable  bodies.  The  crys- 
talloids comprehend  all  the  bodies  which  ordinarily  form  solutions 
sapid  and  fr«e  from  viscosity  and  which  have  also  the  property  of 
traversing  by  diffusion  porous  partitions.  Colloids  are  more  or  less 
jelly-likeand  diffuse  themselves  feebly  and  slowly.  The  diffusibility 
of  crystalloids  is  so  great  that  they  can  penetrate  the  colloids, 
blend  with  them  as  intensely  as  with  water,  while  the  colloids  have 
scarcely  ability  to  diffuse  themselves  sufBciently  to  effect  any 
union  with  each  other.  Colloids  are  chemically  inert,  but  from 
their  softness  and  fluidity  are  capable  of  receiving  and  allowing 
penetration  and  diffusion  of  external  agents.  On  the  other  hand, 
crystalloids  are  possessed  of  great  diffusive  jiower.  For  instance 
hydro-chloric  acid, — a  crystalloid,  being  nearly  a  hundred  times 
more  diffusible  than  caramel — a  colloid,  and  fifty  times  more  than 
albumen — also  a  colloid. 

§  II.  Moreover,  this  great  difference  between  the  diffusibility 

of  colloids  and  that  of  crystalloids  causes  the  result  that  when  we 

separate  by  a  permeable  septum  water  and  a  colloid  holding  in 

solution  a  crystalloid,  the  latter  passes  from  the  colloid  through 

'  hetoamevt'e  Biology. 
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the  partition  to  the  water.     Hence  where  this  condition  of  things 
exists  motion  is  generated  and  change  must  follow. 

§  12.  Prom  the  foregoing  facts  as  well  as  others  supplementing 
them,  all  of  which  are  found  in  great  amplitude  of  detail  and 
thoroughness  of  exposition  in  the  leading  biological  treatises,' 
it  appears  that  having  given  a  structure  containing  a  large  mass 
of  colloids  holding  within  them  crystalloids,  we  have  both  a 
mechanical  fixity  which  ensures  the  stability  of  the  whole  and 
also  a  molecular  mobility  which  admits  of  an  easy  and  continuous 
rejection  of  bodies  already  in  the  structure  and  the  ready  assump- 
tion of  new  material  from  without,  thus  making  possible  a  growth 
or  building  up  of  the  structure  from  the  relatively  simple,  inde- 
finite and  homogeneous  to  the  relatively  complex,  definite  and 
heterogeneous,  at  the  same  time  preserving  through  all  the  in- 
tegrity of  the  structure  itself. 

§  13.  Primary  organic  substances  exist  in  two  forms,  the  first 
that  of  a  microscopic  colloidal  contractile  mass  called  sarcode  or 
cytode.  Of  this  description  are  Monads,  ProtamoBbae  and  Poly- 
thalamia.  The  second  form  is  that  of  living  liquids  called  bias- 
temaSj  which  when  existing  in  systems  of  canals  and  serving  as 
the  receptacles  of  disassimilated  products  and  as  the  reservoirs  of 
products  for  assimilation  are  termed  plaamds  or  plasmatic  liquids. 
These  blastematic  liquids  contain  also  the  organic  elements  of  the 
first  form.  Such  histological  organic  elements  are  commonly  said  to 
be  structureless.  Their  characteristic  is  extreme  modifiability  and 
indefiniteness  of  form,  and  their  vitality  is  exhibited  in  the  perform- 
ance of  certain  characteristically  vital  functions  of  which  we  have 
presently  to  speak.  Notwithstanding  the  absence  of  definite  struc- 
ture, they  have  an  integrity  of  their  own  and  that  integrity  is 
susceptible  of  and  subject  to  organic  evolution. 

§  14.  The  next  noticeable  form  of  organic  structure,  and  that 
which  in  the  opinion  of  most  biologists  constitutes  the  primary 
morphological  unit,  is  the  celly  which  is  a  microscopical  corpuscle, 
more  or  less  spherical,  of  colloidal  consistency  and  containing 
within  it  a  nucleated  centre  of  functional  activity.  The  outer 
surface  of  the  cell  frequently  is  hard,  and  this  hardened  surface  is 
termed  the  cellular  membrane.  Among  the  simplest  and  earliest 
in  order  of  organised  beings  we  find  those  composed  either  of  a 
single  cell  or  a  few  similar  and  juxtaposed  cells ;  and  in  examining 

*  See    Spencer's    Biologyy  Part  I.   Chap.   I.;    Letoumeau's    Biology^   Bk.  I. 
Chap.  II. ;  Lewes*  Physical  Bans  of  Mind,  Problem  I. 
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the  structure  of  higher  organisations  we  encounter  in  the  ultimate 
histological  analysis  either  cells  or  manifest  differentiations  from 
original  cellular  atructiire ;  while  the  embryological  development 
of  the  most  complex  living  beings  is  a  course  of  evolution  from 
a  one-celled  stnicture,  through  the  polycellular,  to  their  highly 
differentiated  natal  organisation. 

§  15.  Another  primary  histological  element  is  the  fibre,  which 
is  a  microscopical  element,  formed  Bometimea  from  cells  by  the 
prolongation  of  processes  uniting  two  or  more  of  them  and  some- 
times directly  from  blastemas,  though  this  last  statement  is  the 
subject  of  contest  by  those  who  maintain  the  '  cell-theory '  to  the 
exclusion  of  every  other  doctrine  of  primitive  types.  Fibres  are 
elongated  and  linear  as  contradistinguished  from  cells,  whose 
form  is  spherical.' 

§  16.  Living  beings  then  are  aggregations  of  and  integrated 
differentiations  from  these  primitive  structural  elements.  Further 
examination  of  structures  would  lead  us  at  once  to  the  distinctions 
between  animals  and  plants,  consideration  of  which  we  reserve 
for  the  next  chapter. 

§  17.  Organisms  exhibit  several  distinctive  varieties  of  fnnc- 
tional  force,  which  are  generally  embraced  under  the  heads  of 
Nutrition,  Growth,  Reproihiction,  Motility,  Innervation  and 
perhaps  one  or  two  others,  of  which  the  first  three  are  funda- 
mental and  common  to  all  life.  An  examination  of  our  definition 
of  an  organism  discloses  three  classes  of  operations  of  (he  forces 
contained  within  the  structure  wliich  are  indicated  by  the  terms 
(1)  Evolution  and  Integration,  (2)  Dissolution  and  Disintegration, 
(3)  Keproduction,  All  vital  processes  can  be  referred  to  one  of 
these  three  general  classes.  Nutrition  and  Growth  do  not  ex- 
press anything  more  than  Evolution  and  Integration,  for  these 
latter  names  imply  preservation  of  the  structure  and  increase, 
while  the  former  mean  nothing  in  addition.  If  it  appear  that 
the  operation  of  life-forces  tends  to  accomplish  evolution  and 
integration,  dissolution  and  disintegration,  and  also  reproduction, 
the  next  question  is  how  are  these  results  worked  out  ?  What 
specifically  are  the  processes  which  characterise  organic  evolution 
and  enable  us  to  distinguish  it  from  inorganic  evolution?  Crystals 
grow ;  80  do  islands  and  deltas ;  is  their  growth  the  same  growth 
as  that  of  plants  and  animals  ? 

f  18,  Probably  the  most  distinctive  character  of  organic  func- 
■  Letourneaa's  Sioiogy. 
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tions  is  reproduction. '  Integers  of  the  inorganic  world  cannot  in 
any  sense  be  said  to  reproduce  themselves.  We  can  have  no 
hesitation  then  in  adopting  the  term  Reproduction  to  indicate 
one  essential  class  of  vital  functions. 

§  19.  In  the  organism  integrity  is  preserved  and  yet  the 
structure  is  developed,  augmented,  and  integrated.  This  takes 
place  by  a  continuous  process  of  change — the  introduction  of  new 
material  from  without  into  the  organism,  certain  changes  occur- 
ring therein  and  the  expulsion  from  the  organism  of  matter  already 
contained  or  introduced  within.  Disintegration  and  dissolution 
of  course  postulate  a  preponderance  of  expulsive  or  repellent 
forces.  The  first  set  of  functions  then  which  will  attract  the 
notice  of  the  scientific  observer  is  in  connection  with  the  intro- 
duction of  extrinsic  forces  within  the  organism,  so  as  to  place  the 
appropriate  external  matter  into  the  closest  contiguity  with  the 
internal.  Before  any  transformation  takes  place  nutriment  must 
be  brought  into  a  contiguous  position  to  the  organic  material. 
A  large  group  of  organic  functions  then  may  be  regarded  as  pro- 
cesses of  Intro8U8cejption,^ 

§  20.  Inasmuch  as  not  all  extrinsic  substances  are  of  avail  for 
the  purposes  of  organic  evolution,  a  selective  process  takes  place 
by  which  some  are  introduced  within  the  organism  and  some  are 
repelled  from  it,  though  brought  into  contact  with  or  near  proxi- 
mity to  the  organic  integer.  Another  class  then  of  organic  func- 
tions is  expressed  by  the  term  Reptdsioii, 

§  21.  WTien  external  substances  are  once  introduced  within 
the  organic  structure,  that  portion  of  them  of  which  use  can  be 
made  for  nutriment  and  growth  is  incorporated  into  and  made  to 
form  an  integral  part  of  the  structure  by  processes  of  AssiTnila- 
tioTij  whereby  the  foreign  material  is  transformed  into  the  same 
kind  of  matter  of  which  the  organism  is  composed.  Growth  by 
assimilation  and  reproduction  are  the  two  most  significant  and 
characteristic  marks  of  vitality. 

§  22.  The  processes  which  we  have  thus  far  noted  are  subser- 
vient chiefly  to  evolution  and  integration.  The  remaining  or- 
ganic functions  have  their  chief  office  to  promote  disintegration 
and  dissolution.  The  first  of  these  is  Disaaaimilation^  which  is 
the  reverse  of  assimilation.  That  new  substances  may  become 
incorporated  with  the  organism,  a  place  must  be  made  for  them 

*  I  have  ventured  to  revive  an  obsolete  word  because  it  seems  to  me  so 
eminently  appropriate  and  useful  in  this  connection. 
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by  the  giving  way  of  the  old.  Incessant  waste  and  repair  attend 
vital  action.  PortionB  of  the  organism  become  unlike  the  struc- 
tural matter  and  then  are  in  a  condition  to  become  dissevered 
from  the  structure  itself. 

5  23.  This  disBeverance  is  effected  by  processes  of  Expulsion. 
Disassimilated  matter  is  carried  out  of  the  organism  by  a  variety 
of  movements,  whose  general  characters  we  shall  notice  at  a  later 
stage. 

§  24.  "We  have  then,  when  tabalated,  the  following  view  of 
organic  functions : — 

Functiona  of  Evolution  and  Functions  of  Dissolution  and 
Integration :  Disinte^ution : 

IntroEusceptioa.  Disassimilatiou. 

Repulsion.  Expulsion. 

Assimilation. 

Functiona  of  Reproduction. 

Functiona  of  reproduction  may  be  classed  with  those  of  evo- 
lution and  integration,  but  the  former  apply  chiefly  to  race 
evolution  rather  than  to  individual  evolution  and  hence  should 
constitute  a  separate  division,  though  reproduction  is  really  only 
an  extension  of  nutrition  and  growth.  Besides,  the  exercise  of 
reproductive  functions  bus  au  important  and  frequently  the  most 
powerful  influence  in  accomplishing  or  hastening  the  dissolution 
and  disintegration  of  the  individual  organism. 

5  26.  These  various  functions  are  not  to  be  marked  off  by  any 
definite  lines.  There  is  not  a  point  at.  which  we  can  eay  decidedly 
that  introsuBception  has  ended  and  assimilation  has  suijerseded  it. 
Assimilation  frequently  begins  at  the  periphery  and  continues 
concomitantly  with  introsuseeption.  The  morsel  of  food  is  carried 
into  the  raouth  and  through  the  digestive  tract ;  the  useful  matter 
is  taken  up  into  the  structure  and  the  waste  is  expelled.  Intro- 
suseeption, assimilation  and  expulsion  are  going  on  together;  at 
tlie  same  time  we  can  single  out  and  separate  the  processes  of 
digestive  motion  and  tell  the  variety  of  vital  function  to  which 
they  belong.  Sometimes  the  same  process  serves  more  than  one 
function.  Respiration  is  both  inlrosusc^eptive  and  assimilative  j 
it  is  also  expulsive.  Deglutition  is  both  introsusceptive  and 
assimilative.  Absorption  is  the  same.  Secretion  is  both  a^mi- 
lative  and  expulsive.     Sphincter  action  effects  both  repulsion  and 
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expulEion.  Ftmctiona  shade  into  one  another,  but  at  the  same 
time  their  prevailing  offices  can  usually  be  discerned  and  their 
proper  place  in  a  system  of  classification  can  be  made  evident, 

5  26.  The  above-mentioned  functions  of  organic  Ufe  make 
clear  the  necessity  of  considering  the  inorganic  environments  in 
the  midst  of  which  life  can  subsist  and  show  the  dependence 
of  organisms  upon  those  environments.  The  surrounding  forces 
must  supply  the  things  needed  for  introsusception  and  assimila- 
tion, and  as  these  change  so  the  organism  itself  must  change.  The 
en^■i^ontnenta  have  been  divided  into  two  general  classes — The 
External  or  Cosmic  Medium  and  the  Internal  or  Physiological 
Medium.  The  former  includes  the  external  conditions  of  life  and 
all  outside  circumstances  which  are  capable  of  affecting  the  exist- 
ence of  the  organism ;  the  latter  embraces  the  plasmas,  the 
internal  temperature  and  electrical  conditions,  together  with  such 
confined  aeriau  or  gaseous  elements  as  may  be  found  within  the 
organism.  With  few  exceptions  there  is  no  direct  nutrition ;  the 
materials  which  are  taken  within  the  organism  in  the  process  of 
aBsimilation  pass  through  an  intermediary  stage  in  which  the 
modifications  made  are  such  as  to  alter  the  character  of  the 
materials  from  what  they  were  on  entering  the  organism,  but  in 
which  the  changes  have  not  gone  far  enough  to  effect  a  complete 
assimilation  or  a  complete  separation  of  asBimilable  from  disas- 
similable  matter.  Sloreover,  there  are  found  within  the  internal 
medium  elements  of  the  structure  from  which  proximately  it  is 
built  up.  In  other  words,  matter  is  organised  within  the  internal 
medium  and  as  organised  is  added  to  tlie  structure.  This  organised 
portion  of  the  internal  medium  has  been  termed  plasmode,  as 
being  matter  on  its  way  to  form  a  part  of  the  structure.' 

§  27.  Of  course  whatever  changes  occur  in  the  external 
medium  which  do  not  affect  the  internal,  as  a  rule  do  not  affect  the 
organism ;  and  in  like  manner  whatever  external  does  affect  the 
organism  affects  also  and  first  the  internal  medium :  so  that  the 
course  of  life  is  a  series  of  changes  within  corresponding  to  changes 
without.  It  must  also  be  observed  that  the  organism  itself  in  all  ita 
paris  has  a  reactive  influence  upon  its  environments.  It  contains 
centres  of  out-going  forces  and  has  within  itself  balanced  and  un- 
balanced resistances  creating  motion  and  hence  force  wliich  is  con- 
stantly expending  itself  upon  the  forces  pressing  in  from  the  external 
medium.  We  are  thus  brought  to  a  law  of  the  process  of  life :  the 
■  G.  H.  Lewea.     See  Pigrical  Batis  of  JUind,  Chap,  in. 
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course  of  evolution  within  the  organism  embracing  a  series  of 
definite  heterogeneous  changes  both  simultaneous  aud  successive 
continuously  adjusts  itseif  to  the  co-existences  and  sequences  of  the 
environment.  In  other  words  the  process  of  life  is  the  continuous 
adjustment  of  inner  to  outer  relations.'  This  is  not  a  proper 
ilefinitiou  of  life,  for  it  neglects  the  structure  in  which  and  for 
which  this  movement  exists,  but  is  a  true  expression  of  the 
manner  in  which  the  vita.1  evolution  of  an  organism  proceeds. 

5  28.  The  salient  feature  of  this  adjustment  is  assimilation. 
The  outer  is  made  hke  the  inner  and,  from  the  outer,  food  for 
asMimilatiun  is  continuously  selected.  The  organism  mnst  be 
nourished  by  material  which  is  either  like  itself  or  which  can  be 
made  like  itself.  Corresponding  with  this  process  is  a  proeess  of 
disassimilation  which  makes  room  for  the  reception  of  newly 
assimilated  products.  Bubsidiary  to  both  are  introsusceptive, 
repulsive  and  expulsive  functions  by  which  is  accomplished  the 
selection  of  material  which  can  be  assimilated  and  the  rejection 
of  substances  which  cannot  subaerve  that  purpose.  The  term 
adgustmeiit  indicates  all  these  processes  and  these  together  with 
reproduction  embrace  all  the  vital  functions, 

5  29.  From  what  has  preceded  it  will  appear  that  the  conditions 
of  life  are  an  organism  containing  comjKtnent  structural  parts  which 
permit  organic  evolution  and  an  en\'ironment  out  of  which  mate- 
rials can  be  selected  by  the  organism  to  renew  and  increase  its 
structure  and  into  which  waste  material  can  be  poured,  tiarcode, 
n  jelly-like  germinal  matter  and  blastema  a  linng  liquid  are  tJie 
varieties  of  matter  in  which  the  phenomena  of  life  seem  to  have 
their  beginnings,  while  the  cell  and  the  fibre  are  the  primordial 
forms  of  organic  structure,  aggregations,  differentiations  and  their 
integrations  of  which  are  the  constituents  of  all  organisms.  Having 
given  a  structure  suitable  for  organic  evolution,  the  conditions  of 
life  which  depend  upon  the  environment  ai'e  first  the  presence  of 
material  like  the  material  of  the  structure  in  a  sufficient  degree 
to  admit  of  being  assimilated  to  it,  and  secondly  the  presence  of 
such  dynamic  forces  as  will  impel  or  allow  the  operation  of  the 
functional  evolutive  forces  of  the  organism.  Heat  and  Light  are 
the  most  prominent  of  these  dynamic  agencies,  though  all  forms 
of  motion  have  more  or  less  effect  upon  organic  life.  It  is  then 
obvious  that  diiferences  of  structure  will  require  differences  in  the 
eniTTonment,  and  on  the  other  hand  that  the  latter  differences  will 
■  Herbert  Spcacei's  Sioiogy,  Port  L 
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create  the  former.  And  since  the  inorganic  world  exhibits  count- 
less varieties  in  the  collocation  and  combination  of  material  forces, 
a  vast  amount  of  variety  may  reasonably  be  expected  in  the  organic 
sphere.  That  such  is  actually  the  case  scarcely  need  be  remarked. 
Before  we  can  proceed  much  farther  with  our  brief  consideration 
of  the  organic  conditions  of  states  of  consciousness,  we  must  take 
note  of  the  most  important  divisions  which  the  forces  of  evolution 
make  in  that  department  of  nature  which  is  filled  by  life-structures. 

§  30.  The  general  order  of  nature  must  be  considered  in  a 
study  of  the  phenoniena  of  life,  since  that  order  involves  the 
causes  of  the  evolution  of  life.  The  evolution  of  inorganic  matter 
develops  the  conditions  of  environment  which  admit  of  and  sustain 
life  as  well  as  those  which  produce  variations  in  organic  existences. 
Unfavourable  environments  must  result  in  extinguishing  certain 
species  and  such  circumstances  may  be  foimd  as  to  preclude  the 
existence  of  any  life  whatever.  Organic  life  is  specialised  from 
the  midst  of  inorganic  conditions  and  is  a  part  of  and  dependent 
upon  the  general  evolution  of  nature.  ^Tiile,  therefore,  we  are 
accustomed  to  associate  vital  forces  more  particularly  with  molecular 
forces,  and  while  the  latter  have  the  most  direct  and  the  closest 
relation  to  organic  development,  the  molar  forces  of  the  imiverse 
ultimately  prepare  and  maintain  the  conditions  of  organic  existence. 
The  molar  forces  are  the  large  stones  at  the  base  of  the  pyramid, 
upon  which  all  the  others  rest. 

§  31.  The  genesis  of  life  is  still  enshrouded  in  mystery.  We 
know  that  the  seed  and  the  germ  contain  the  potentiality  of  an 
existence  like  that  from  which  they  were  cast  oflf;  but  as  to  the 
beginnings  of  species  and  especially  as  to  the  origin  of  life  in 
general  we  have  singularly  little  information.  The  law  of  evolution 
explains  changes  in  species,  but  we  are  not  able  historically  to 
trace  those  changes  in  as  complete  a  manner  as  is  requisite  for 
science.  But,  given  a  primitive  simple  homogeneous  organic  matter 
and  its  development  into  the  highest  degrees  of  complexity,  hetero- 
geneity and  definite  integration  follow  from  the  general  laws  of 
evolution.  Mr.  Spencer  has  made  a  table  ^  showing  the  com*se  of 
organic  evolution  and  exhibiting  the  influence  of  the  respective 
factors,  which  is  annexed  to  this  chapter.  However,  when  we  have 
traced  all  existing  species  to  elementary  sarcodic  or  blastematic 
matter,  we  find  an  assimilative  and  reproductive  force  whose  origin 
we  are  not  able  to  explain.     It  is  thought  that  organic  life  has 

>  Biology,  Part  UI.  Chap.  XIH. 
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been  produced  from  organic  matter  by  hinnaii  contrivance  in  what  is 
termed  spontaneous  generation,  but  this,  if  accomplished  at  all,  haa 
not  been  done  in  a  sufficient  number  of  instances  to  make  us  quite 
sure  what  has  been  thereby  added  to  science  or  whether  anything  has 
been  added  at  all.  The  strong  probabilities  are  that  collocations  and 
combinations  of  inorganic  forces  in  qualities  and  quantities  not  yet 
fully  known,  by  the  natural  laws  of  force  and  matter  will  produce 
and  have  been  producing  organising  forces  and  organic  matter  and 
that  from  a  multitude  of  such  organic  germs  the  world  of  organisms 
has  sprung  in  all  its  diversities  and  coin]>lexiUes.  Possibly  it  may 
appear  that  life  is  but  an  allotropic  form  which  all  force  possesses  and 
that  all  matter  is  entitled  to  be  called  organic,  needing  only  favour- 
ing citcumstances  to  make  its  organising  properties  evident.  To 
these  conclusions  our  present  knowledge  seems  to  point. 


CHAPTER   XX. 
VEGETAL  AND  ANIMAL  LIFE. 

§  1.  These  is  one  division  of  organisms  which  takes  precedence 
of  all  others  and  separates  the  domain  of  organic  nature  into  two 
grand  kingdoms,  which,  though  having  many  common  characters, 
are  so  distinct  in  the  main  as  to  impress  both  the  scientific  and 
the  empirical  observer.  These  two  grand  divisions  are  Plants  and 
Animala. 

$  2.  Probably  the  most  clearly  distinctive  mark  of  animals  as 
related  to  plants  is  the  superior  self-mobility  of  the  farmer.  As  a 
general  truth  it  may  be  stated  that  plants  have  no  self-mobility 
either  of  the  individual  as  a  whole  or  of  the  parts  with  reference 
to  each  other,  while  animals  have  both.  This  statement  is  only 
true  generally  speaking,  for  in  the  border  land  between  animals 
and  plants,  and  in  the  lower  orders  of  both,  instances  are  not 
wanting  of  animals  which,  as  barnacles,  are  not  self-mobile,  and  of 
plants,  as  some  aquatic  tribes,  which  are  freely  locomotive.  So 
also  many  plants  exhibit  motion  of  their  paits  with  respect  to  each 
other,  as  in  the  case  of  the  mimosa  and  the  Venus's  fly-trap. 
Again,  all  plants  have  the  motions  incident  to  nutrition  and  growth. 
But  aside  from  these  facts  the  chief  idea  of  animal  life  as  distin- 
goiehed  from  plant  life  is  self-mobility. 
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5  3.  The  second  line  of  diS'erences  exists  in  the  respective 
methods  of  introsusception  and  repulsion.  The  manner  of  intro- 
Buaception  characteristic  of  the  plant  is  absorption  ;  that  of  the 
animal,  prehension  and  introduction  into  an  internal  cavity  from 
which  the  nutriment  is  assimilated,  With  tlie  animal,  introsus- 
ception takes  place  also  by  absorption  and  it  is  only  over  and  above 
this  that  the  prehensive  activities  come  into  phiy;  but  the  plant 
has  not  the  latter,  except  in  some  rare  or  anomalous  instances. 
The  plant  obtains  its  nutriment  by  absorption,  the  animal  by 
absorjition  and  prehension.  In  reality,  the  self-mobility  of  the 
animal  is  chiefly  subsidiary  to  the  selective  functions  implied  in 
prehension.  By  locomotion  the  creature  is  able  to  seize  the  prey 
which  is  suited  to  its  wants  and  also  to  reject  and  escape  from 
what  i a  injurious.  We  may,  therefore,  properly  connect  the  fects 
of  this  and  the  preceding  section  and  assert  that  the  principal 
differences  between  the  two  grand  kingdoms  of  vital  manifestations 
lie  in  their  respective  methods  of  introsusceptiou  and  repulsion. 

§  4.  Introsusception  is  a  process  of  accmnuhiting  force  within 
the  individual.'  Assimilation  is  a  process  of  transferring  force. 
This  ia  accomplished  through  a  permeation  of  the  organism  by  the 
introduced  substances,  in  the  course  of  which  the  latter  are  con- 
tinually modified  mechanically  and  chemically  and  continually  in 
the  progress  like  matter  in  the  introduced  substance  is  added  to 
like  matter  in  the  stmcture.  Correspondingly,  the  process  of 
disassimilation  goes  on,  in  which  the  material  of  the  structure  is 
thrown  down  and  then  carried  out  into  the  environment.  These 
two  sets  of  processes  create  a  circulation  within  the  organism 
which  is  really  nothing  but  a  continual  flowing  in  and  flowing 
out  of  cuiTents  of  incremental  and  excremental  matter.  Between 
animals  and  plants  these  courses  of  assimilation  and  disassimilation 
are  essentially  the  same.  But  there  is  a  radical  and  important 
difference  in  the  assimilable  matter  constituting  the  media  of  nutri- 
tion and  growth.  Plants  are  nourished  principally  by  inorganic 
matter ;  animals  iJrincijKilly  by  organic  substances.  The  mineral 
world  for  the  most  part  furnishes  food  for  plants,  the  vegetal  and 
animal  world  food  for  animals.^  This  constitutes  the  third  great  dis- 
tinction between  the  two  grand  divisions  we  are  now  considering. 

'  See  Spencer's  Priiicii'Ui  a/  Biology,  Part  II,  Chap.  XI. 

■  This  statement  cannot  be  mnde  absolotely,  but  must  be  ttOten  aa  only 
geoCTally  trne.  Observatious  maile  apoc  insectivorons  planta  show  that  they 
reallj  feed  oa  organic  matter ;  on  the  other  band,  mineral  sabstanoes,  sa  mit«r, 
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§  5.  The  processes  of  expulsion  in  plants  and  animals  differ 
in  a  degree  corresponding  to  their  differences  of  introsusception. 
Ab  in  plants  absorption  all  along  the  surface  of  the  individual  is 
the  normal  method  of  introsusception,  so  exhalation  is  the  usual 
manner  of  rejection.  On  the  other  hand  iu  the  case  of  animals, 
in  addition  to  exhalation  from  the  surface,  there  are  arranged 
courses  of  prehensive  excretion  by  which  the  disassimilated  or 
non-asaimilable  substances  are  carried  along  and  pushed  out  of  the 
Ejstem.    Exhalation  and  excretion,  then,  mark  the  animal  kingdom. 

§  6.  Reproduction  is  not  essentially  different  in  animals  from 
the  same  function  in  plant  life.  Aa  before  remarked,  the  processes 
of  generation  are  only  extensions  of  those  of  nutrition  and  growth. 
'  Growth  and  generation  have  for  cause  a  superabundance  of 
nutritive  materials.  This  superabundance  has  for  effect,  first  of  all 
to  carry  the  anatomical  elements  to  their  maximum  volume,  then 
to  provoke  the  formation  of  new  elements.  As  long  as  the  indi- 
vidual baa  not  attained  all  the  development  compatible  with  the 
plan  of  his  being,  the  elements,  newly  born,  remain  aggregated 
to   the   pre-existent  elements.      'When   the   limit  of   growth   is 

are  neceseary  to  animal  life.  Whether  they  can  properly  be  called  aliinenta  or 
not  is  perhaps  a  qneBlion,  but  tbey  aro  certainly  beyond  all  cavil  requiiutu  for 
aJimentation,  and  some  of  tbeui  are  taken  np  into  the  tissucB  and  cells.  Pro- 
fesHor  HnxJey  in  Hpealiing  of  animals  and  plants  says : — '  The  latter  [planta] 
bave  no  power  of  locomotioD  aad  only  rarely  exhibit  any  diitinct  movement 
of  their  parts  when  these  are  irritated  mechanically,  or  othcrwife.  They  are 
devoid  of  any  (ligestive  cavity;  and  the  matters  which  serve  aa  their  nntrintent 
are  absorbed  in  the  gaseone  and  floid  state.  Ordinary  anintalB,  on  the  contmryi 
not  only  posaeaa  oonapionouB  locomotive  activity,  but  their  parts  readily  alter 
their  form  or  position  when  irritated.  Thdr  nutriment,  condsting  of  other 
auimala  or  of  plants,  is  taken  in  the  solid  form  into  a  digestive  cavity.'  But, 
'  traced  down  to  their  lowest  tenna,  the  series  of  plant  forma  gradnallj  lose  more 
and  more  of  their  diatinctive  vegetable  features,  while  the  series  of  animal  (onos 
port  with  more  and  more  of  their  dislinotive  animal  characters  and  tlie  two 
series  converge  to  a  common  term.  The  most  characteristic  morphological 
peculiarity  of  the  plant  is  the  investment  of  each  of  its  component  cells  by  a  sua, 
the  walls  of  which  contain  cellulose,  or  some  closely  analogous  compotrnd ;  and 
the  most  charBCteristio  physiological  peculiarity  of  the  plant  is  its  power  of 
manufacturing  protein  from  chemical  compounds  of  a  less  complex  nature.  The 
most  characteristic  morphological  peculiarity  of  the  animal  is  the  absence  of  any 
such  cellolose  investment.  The  most  characteristic  physiological  peculiarity  of 
the  animal  is  its  want  of  power  to  manufacture  protein  out  of  simpler  compounds. 
The  groat  majority  of  living  things  are  at  once  referable  to  one  of  the  two  cate- 
gories thus  defined ;  but  there  are  some  in  which  the  presence  of  one  or  other 
characteriatic  mark  cannot  be  aacerlained,  and  others  which  appear  at  different 
periods  of  their  existence  to  belong  to  different  categories.'— j*iu(»niy  qf  Inrerie- 
brated  Ammal;  Chap.  I. 
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attained,  when  there  is  no  longer  room  in  the  organised  individual 
for  a  new  adjunction  of  histological  elements,  the  new  comers  detach 
themselves  from  their  organic  st«m  and  constitute  independent 
individuals  which  evolve  in  their  turn.' ' 

§  7.  The  foregoing  sections  have  indicated  the  most  general 
differences  between  vegetal  and  animal  life.  Corresponding  to 
these  there  must  be  differences  of  structure,  for  of  course  each 
organism  roust  have  organs  fitted  for  its  own  functional  processes ; 
and  in  the  ])articulars  in  which  there  is  a  similarity  of  function 
we  should  espect  and  shall  find  similarities  of  structure,  more  or 
less  apparent.  There  will  be  sets  of  organs  which  naturally  will 
be  grouped  together  according  as  they  subserve  like  functions. 
We  shall  see,  therefore,  that  plants  have  for  offices  of  Introsus- 
ception  an  Absorptive  System ;  for  purposes  of  Kipulsion  an 
Eihatatory  System  ;  for  functions  of  Assimilation  and  Disasfiimila- 
tion  a  Circulatory  System;  and  for  the  objects  of  Reproduction, 
a  Reproductive  System.  After  their  own  fashion  animals  have  for 
functions  of  Introsusception  and  Repulsion  a  Motor  System  and 
an  Absorptive  System  ;  for  Expulsion  functions  an  Eshalatory  and 
an  Kscretory  System ;  for  offices  of  Assimilation  and  Disassimilatiou, 
ft  Digestive-Circulatory  System ;  and  for  Reproductive  purposes, 
a  Reproductive  System. 

§  8.  As  to  structure  generally  it  is  to  be  noted  that  the  number 
and  complexity  of  organs  is  much  greater  among  animals  than 
among  plants.  The  animal  kingdom  displays  higher  grades  of 
evolution  than  does  the  vegetal.  Animals  exhibit  over  plant*  an 
increase  of  heterogeneity,  definiteness  and  complexity.  This 
constitutes  the  last  leading  distinction  between  plants  and 
animals  which  we  shall  be  called  upon  to  notice ;  others,  as  those 
of  chemical  ccoposition  and  temperature,  are  incident  to  what 
has  been  already  stated. 

§  9.  The  results  of  this  chapter  thus  far  obtained  may  be 
ehown  in  the  following  scheme,  which  exhibits  the  analogies  and 
differences  between  animals  and  plants  both  as  regards  structore 
and  function.  It  makes  clearer  to  the  reader's  mind  the  truth  of 
the  remarks  contained  in  the  last  section.  And  if  the  comparison 
■were  carried  out  into  details,  the  relative  simplicity  of  plant  and 
complexity  of  animal  structures  and  functions  would  be  stilt  more 
evident.  On  the  other  hand,  we  are  impressed  also  with  the  unity 
of  all  life.  The  similarities  between  the  animal  and  the  vegetal 
systems  are  numerous  and  obvious. 
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§  10.  As  we  approach  the  lower  forms  of  life  the  diflferences 
between  animals  and  plants  disappear  to  such  a  degree  as  to  make 
it  doubtful  oftentimes,  when  the  primary  forms  are  reached, 
whether  the  individual  is  vegetal  or  animal.  But  there  always 
seems  to  be  an  original  difference  between  the  plant  cell  and  the 
animal  cell,  and  we  have  no  evidence  of  a  descent  of  an  animal 
form  from  a  plant  germ  or  the  converse.  We  can  trace  the  two 
back  to  sarcodic  or  blastematic  matter,  but  after  the  beginning  of 
a  plant  evolution  is  distinctly  marked,  we  are  not  able  to  find  any 
evidences  of  development  into  animal  evolution  either  by  growth 
or  reproduction. 

§  11.  The  existence  of  a  class  of  organisms  which  are  so 
doubtful  in  their  characters  as  to  make  it  uncertain  whether  they 
should  be  identified  with  plant  life  or  animal  life,  has  led  to 
placing  them  in  a  class  apart  called  Protista,  which  includes  such 
creatures  as  the  Monera,  Amoeboidea,  Flagellata,  Diatomeae  and 
Ehizopoda,  and  possibly  the  Fungi,  though  these  last  are  generally 
regarded  as  vegetals.  With  these  inferior  organisms,  many  of 
them  being,  as  they  have  been  aptly  termed,  *  organisms  without 
organs,'  we  shall  not  concern  ourselves  any  further,  as  the  neces- 
sities of  this  work  do  not  require  more  than  a  very  general 
statement  of  biological  truths.  It  should  be  remarked,  how- 
ever, that  along  these  lower  confines  of  organic  life  our  know- 
ledge is  exceedingly  limited  and  hence  there  is  afforded  in  this 
region  a  wide  field  for  future  scientific  investigation.' 

»  Lewes's  Physical  Bans  of  Mind,  Chap.  V. ;  Letoumeau's  Biology^  Part  I. 
Chap.  V. ;  HaeckeVs  History  of  Creation,  Chap.  XVI. 
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VEGETAL  STRDCTDRE8   IN   GENERAL. 

§  12.  Every  complete  anatomical  vegetal  element  ia  a  cell 
formed  of  a  double  wall,  of  a  content,  and  of  one  or  more  nuclei. 
The  external  cellular  development  ia  constituted  chemicallj  of 
a  ternary  substance  united  to  certain  salts;  this  is  the  CeUw- 
lose,  composed  of  carbon,  hydrogen,  and  oxygen,  and  expressed 
C'tt'^O'",  \\'hen  the  histological  element  is  complete,  this  ex- 
ternal membrane  is  lined  with  another  very  thin  vesicle,  which 
contains  azote  and  is  albtmiinoidal.  This  azotised  membrane 
englobes  a  semi-liquid  substance  and  one  or  two  small  gpherical 
or  ovoidal  bodies,  likewise  azotised.  These  are  the  nuclei,  in 
which  are  often  included  one  or  two  nucleoles.  The  contents  of 
the  vegetal  cells  are  both  liquid  and  solid.  The  liquid  is  of  oil 
or  of  water  holding  in  suspension  either  molecijar  azotised  granu- 
lations, or  particles  of  fecula,  or  drops  of  oil  or  of  resin,  or  small 
green  bodies  called  chlorophyllian  bodies,  to  which  last  corpuscles 
plants  owe  their  green  colour.  The  non-oleose  liquid  contents  are 
generally  called  protoplasm  by  botanists.  The  internal  vesicles, 
the  protoplasm,  and  the  nuclei  form  an  albuminoidal  whole.' 

§  13.  Cells  in  form  are  spheroidal,  ovoidal,  fibroidal,  stellated 
or  eylindroidal.  They  are  juxtaposed,  cemented  together,  and 
thus  fused  by  re-absorption  at  the  points  of  communication  so  as 
to  open  canals  and  to  form  tissues.  The  types  of  cells  are  the 
eim-ple  cells,  as  above  described ;  the  filamentous  celie,  ail  more 
or  less  cylindrical  and  eight  or  ten  times  longer  than  they  are 
broad ;  fihroua  cells,  which  juxtaposed  lineally  form  the  ligneous 
fibres  of  wood  ;  vascuhr  cells,  which  by  their  linear  juxtajxiaition 
and  the  partial  reabsorption  of  their  walls  constitute  canalicules 


§  14.  The  vegetal  structure  in  its  earliest  stage  is  a  seed, 
which  consists  essentially  of  two  parts,  the  Radicle  and  the 
Plumule.  The  Eadicle  grows  downward,  penetrating  the  earth 
and  moving  away  from  the  light,  and  forms  the  root  or  deMentt^ 
ing  axis.  The  Plumule  grows  in  the  opposite  direction,  ascending 
into  the  air,  moving  toward  the  light  and  forms  the  stem  or 
ascmAin^  ax-is.  At  first  the  ascending  axis  is  a  bud  merely,  & 
growing  point,  clothed  and  protected  by  little  scales,  the  rudi- 
mentary leaves ;  as  the  growing  point  advances  its  lower  scales 


's  Jlinhyy. 


•  Ibid.  Bk.  I,  Chap.  V. 
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gradually  expand  into  leaves  and  new  scales  successively  appear 
above,  the  axis  being  thus  always  terminated  by  a  bud.  Besides 
the  terminal  bud  there  are  also  formed  buds  in  the  axils  of  the 
leaves,  one  in  each,  some  of  which  grow  and  develop  oflf-shooting 
st'Cms  which  constitute  braTiches  and  which  may  themselves 
generate  their  own  buds  and  branches  and  so  on  indefinitely. 
This  is  the  general  form  of  the  structural  growth.  In  addition 
we  have  the  development  of  some  of  the  buds  into  flowers^  which 
contain  the  organs  of  reproduction,  producing  again  the  embryo 
or  seed. 

§  15.  There  are  four  principal  modes  of  structure  found  in  the 
vegetal  kingdom ;  they  are  : — 

Exogens ;  Outside  Growers, 
Endogens ;  Inside  Growers, 
Acrogens ;  Point  Growers, 
Thallogens ;  Mass  Growers.* 

Exogens. — A  cross-section  of  the  stem  or  of  a  branch  of  an 
exogenous  plant  exhibits  zones  of  diflferent  structures,  which  are 
distinguished  as  pith,  medullary  sheath,  wood,  and  bark.  The 
pith  occupies  the  central  part  of  the  stem ;  it  consists  of  cellular 
tissue,  is  chiefly  abundant  in  herbaceous  plants  and  all  young  stems. 
When  new  it  is  filled  with  fluids  for  the  nourishment  of  the  buds ; 
as  the  plant  grows  older  the  pith  loses  its  vitality,  is  filled  with 
air  only,  is  often  torn  into  irregular  cavities  or  disappears.  The 
TneduUary  sheath  immediately  surrounds  the  pith.  It  is  a  thin 
delicate  tissue  consisting  of  spiral  vessels  It  communicates  with 
every  bud  and  sends  off  detachments  of  its  vessels  to  the  petioles 
and  veins  of  every  leaf.  Its  tubes  secrete  oxygen  from  carbonic 
acid  or  water,  and  convey  it  to  the  leaves.  The  wood  consists  of 
fibrous  tissue,  composed  of  elongated  cells  cohering  by  their  sides 
in  such  a  way  that  end  overreaches  end,  forming  a  continuous  fibre. 
With  these  are  ducts  and  these  with  the  tissues  are  arranged  more 
or  less  distinctly  in  concentric  zones  or  layers.  The  first  or  inner 
layer  together  with  the  medullary  sheath  and  pith  is  the  product 
of  the  first  year.  One  new  layer  is  formed  each  successive  year  of 
the  plant's  life.     The  wood  is  of  two  kinds,  the  cdbumum  or  sap- 

>  I  have  not  included  in  this  classification  the  groups  Dictyogens  and 
Gymnogens.  The  former  are  monocotyledons  with  reticulated  leaves  and  roots 
resembling  the  exogenous  structure;  they  really  belong,  however,  with  the 
Endogens,  the  wood  of  the  stem  being  youngest  at  the  centre.  The  Gymnogens 
are  Exogens  with  naked  seeds. 
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wood,  of  light  colour  and  soft  atnicture,  tfirongh  which  mainly  the 
sap  aacends ;  and  the  duramen,  or  bard  wood,  which,  so  &t  as  v^e- 
tatioD  is  concerned,  is  dead.  The  bark  is  a  covering  which  pro- 
tects the  wood.  Its  substance  is  cellular  tissue  arranged  in  layers. 
It  ifl  capable  of  expansion  by  lateral  growth  to  any  extent,  \Mien 
the  bark  does  not  appear,  there  is  a  superficial  membraoe  of 
united  empty  cells  mostly  tabular,  which  is  called  the  epidermis. 

Endogene. — In  the  cross-section  of  an  endogenous  stem  there 
is  no  visible  distinction  of  bark,  wood,  pith,  or  of  annual  layers  of 
any  kind.  The  plant  is  composed  of  tissues  similar  to  those  of  the 
exogenous  stem,  but  differently  arranged.  The  body  of  the  endogen 
consists  of  cellular  tissue  within  which  numerous  thread-like 
bundles  of  woody  malter  are  imbedded,  which  consist  each  of  one 
or  more  dotted  ducts  accompanied  by  spiral  vessels,  6brous  tissue 
and  cells  for  secretions.  The  growth  of  these  stems  takes  place 
by  the  addition  of  new  wood  bundles  to  the  interior  of  the  stem. 

Acrogens. — The  crosa-section  of  an  acrogenous  stem  shows  a 
body  of  cellular  tissue  strengthened  by  ftn  outer  zone  of  fibro- 
vascular  bundles,  the  whole  inclosed  with  a  sort  of  bark.  The  stems 
however  grow  only  at  the  end.     Mosses  and  ferns  are  examples. 

Tkallogenti, — These  are  the  lowest  order  of  vegetal  life. 
They  have  no  true  axis  and  no  other  than  simple  cellular  tissue 
(parenchyma),  which  grows  in  threads  or  in  mass  in  all  direc- 
tions, The  apparent  stems  relate  only  to  the  fructification.  Sea- 
weeds and  lichens  are  examples. 

5  16,  The  leaf  may  he  regarded  as  an  expansion  of  the  two 
outer  integuments  of  the  bark,  or  of  the  green  or  middle  bark 
ami  the  epidermis,  expanded  into  a  broad  thin  surface  by  a  woody 
framework  proceeding  from  the  medullary  sheath  and  the  liber  or 
inner  bark.  The  framework  of  veins  in  the  leaf  is  fibro-vaseular, 
abounding  in  spiral  vessels  and  strengthened  with  liber.  The  sub- 
stance of  the  leaf  is  cellular  tissue  (jiarenchyma),  in  the  vesicles 
of  which  are  small  aggregations  of  chlorophyll  which  gives  the 
green  colour  to  the  leaves.  The  first  leaves  which  spring  from  the 
plumule  are  called  seed  leaves  or  cotyledons.  Endogena  have  a 
single  cotyledon  only  :  exogens  two  or  more.' 

§  17.  The  general  structure  then  of  plants  is  that  of  a  cellular, 
fibrous  and  vascular  stem,  fixed  in  the  ground  by  a  root  growing 
downward,  and  sujiporting  upward  difi'erentiations  in  the  form  of 
a  are  caadKUsed  uhioQ^-  from  Wood's  Botany, 
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branches  and  leaves  and  culminating  in  reproductive  organs  and 
products,  called  flower  and  firuit.  Further  details  of  structure  we 
will  examine  in  connection  with  function. 


THE  ABSORPTIVE  SYSTEM  IN   PLANTS. 

§  18.  Introsusception  in  plants  is  effected  by  continual  absorp- 
tion. The  absorption  of  liquids  holding  in  solution  the  food  of  the 
plant  is  accomplished  actively  through  the  root.  The  delicate 
cells  of  the  extremities  of  the  rootlets  are  the  principal  agents, 
other  portions  of  the  root  being  covered  with  an  epidermis  relatively 
impervious.  The  process  is  capillary  attraction  and  endosmosis. 
The  water  in  the  earth  moistens  the  extremities  of  the  roots  and 
is  then  and  thus  taken  up  into  the  circulatory  system  of  the  plant, 
together  with  ammoniac  salts,  phosphates,  salts  of  potash,  etc. 
Moreover  the  cells  of  the  root  absorb  oxygen  which  diffuses  itself 
through  them  from  the  air  which  permeates  the  earth  surrounding 
them.  Absorption  also  takes  place  to  some  extent  through  the  stem. 
The  epidermis  never  entirely  cuts  off  the  underlying  tissues  from 
the  open  air.  It  is  full  of  little  clefts  or  mouths  called  stomatay 
which  communicate  with  the  intercellular  passages.  The  number 
of  them  is  enormous,  particularly  on  the  leaves.  On  the  stem, 
even  when  the  epidermis  is  replaced  by  bark,  there  is  some  absorp- 
tion of  air.  But  the  chief  aerian  absorption  is  by  the  leaves, 
through  whose  surface  the  air  and  watery  vapour  penetrate.  Where 
there  are  stomata  these  elements  enter  through  them,  and  where 
there  are  none  there  is  a  direct  action  upon  the  cells.  In  aquatic 
plants,  water  penetrates  through  the  stomata  or  acts  directly  upon 
the  cells.  Another  and  peculiar  office  of  introsuscfeption  is  accom- 
plished by  the  chlorophyll  of  the  leaves.  This  last  substance 
under  the  influence  of  light  decomposes  the  carbonic  acid  of  the 
air  and  absorbs  carbon,  a  supremely  important  element  in  the  food 
of  plants. 

§  19.  Eepulsion  is  effected  in  plants  by  the  epidermis  and  the 
bark,  which  are  sufficiently  durable  and  impervious  to  destructive 
influences  to  preserve  under  ordinary  circumstances  the  integrity 
of  the  plant,  both  by  resisting  impinging  substances  and  by  pre- 
venting evaporation  from  within.  The  solidity  and  coherence  of 
the  structure  itself  is  its  further  protection.  In  addition,  there 
are  some  special  arrangements  looking  to  the  same  end,  which  are 
deserving  of  notice.     In  the  first  place  the  roots  have  to  a  degree 
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a  selective  power,  which  has  not  been  fully  explained,  of  absorbing 
some  substances  and  rejecting  others.  If  wheat  be  grown  in  the 
same  soil  with  the  pea,  the  former  will  select  and  absorb  the  silioa 
along  with  the  water  and  will  repel  the  lime  ;  the  pea  selects  the 
lime  in  preference  to  the  silica.'  Buckwheat  will  take  chiefly 
magnesia ;  cabbage  and  beans,  potash.  Secondly,  along  the  stems 
and  leaves  the  stomata  are  furnished  with  cells  wliich  open  in  a 
moist  atmosphere  and  close  in  a  dry.  This  fiicility  checks  evapo- 
ration, but  it  equally  prevents  the  introduction  of  dry  air.  Thirdly, 
the  leaves  of  plants  of  which  the  mimosa  ia  a  type  have  an  irri- 
tability and  contractility  which  manifests  itself  upon  the  near 
approach  of  a  foreign  substance.  So  also  the  shape  of  many 
leaves  furnishes  a  protection  against  evaporation,  as  in  the  case  of 
the  pitcher  plants  whose  cup  ia  furnished  with  a  lid  closing  in  dry 
weather.  Fourthly,  many  plants  are  furnished  with  a  most  for- 
midable arrangement  of  thorns  and  spines  which  constitute  the 
most  effectual  means  of  self-defence.  These  are  transformed 
leaves  or  abortive  branches.  Of  the  same  chai'acter  are  prickles 
growing  on  the  epidermis,  which  are  simply  of  hardened  cellular 
tissue.  In  the  same  connection,  poisonous  and  acrid  juices  should 
be  mentioned. 

THE   CIRCULATORY   SYSTEM   IN   PLANTS. 

5  20.  The  liquids  which  are  taken  info  the  plant  through  the 
root,  by  capillarity  and  by  osmosis  move  upward  toward  the  leaves. 
The  fluid  thus  moving,  as  has  been  before  shown,  consists  largely 
of  water  and  is  called  the  aap — crude  sap,  in  the  form  first 
assumed  in  its  ascendant  course.  It  contains  in  solution  small 
quantities  of  gases  and  mineral  salts  imbibed  by  the  roots,  together 
with  dextrine  and  sugar  which  it  dissolves  out  of  the  cells  on  its 
way.  The  sap  movement  is  accomplished  through  the  centra! 
part  or  through  the  albumilm  when  its  passage  through  the 
centre  or  duramen  is  prevented  by  the  hardening  of  the  cell  walls 
from  age. 

§21.  The  sap  gains  in  density  in  its  course  of  ascension  t«  the 
leaves.  Having  arrived  there  it  undergoes  a  further  and  more 
important  change.  Under  the  influence  of  the  sunshine,  the 
chlorophylhan  bodies  decompose  carbonic  acid  and  retain  the 
carbon  giving  off  by  exhalation  the  oxygen,  so  that  the  effect 
upon  the  sap  is  to  concentrate  it  by  eliminating  the  water  and 
'  Wood's  Botany. 
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increasing  the  carbon.  It  undergoes  at  the  leaves  its  first 
marked  assimilative  motion.  This  is  due  not  merely  to  the 
chlorophyll  of  the  leaves  but  also  to  the  action  of  incident  forces, 
as  the  light  and  the  air.  In  the  whole  course  of  assimilation  the 
presence  of  oxygen  derived  by  absorption  from  the  air  is  a  neces- 
sary element. 

§  22.  When  elaborated  by  the  action  of  the  forces  encountered 
at  the  leaves  the  sap  becomes  of  the  nature  of  a  blastema.  It  is 
in  a  condition  to  nourish  and  increase  the  structure.  It  is  then 
driven  by  exosmotic  impulsion,  chiefly  from  the  leaves  back 
toward  the  roots.  Its  course  lies  principally  through  the  tissues 
of  the  bark,  and  in  its  progress  it  continually  makes  deposits  of 
nutritive  matter  which  are  thus  added  to  the  structure  to  repair 
waste  and  to  cause  growth. 

§  23.  The  process  of  assimilation  is  ftirther  aided  by  a  circula- 
tory movement  carried  on  in  each  cell.  Under  certain  conditions 
of  heat  there  is  to  be  observed  a  gyration  of  the  protoplasm 
within  the  cell.  This  probably  is  a  method  of  local  nutrition  for 
renewing  the  structure  and  removing  eflfete  matter. 

The  processes  of  disassimilation  have  no  peculiar  features, 
nor  is  there  any  special  apparatus  for  disposing  of  disassimilated 
products.  Disassimilation  occurs  in  accordance  with  the  general 
tendency  in  nature  of  the  homogeneous  to  lapse  into  heterogeneity. 
This  having  been  accomplished  or  begun,  cohesion  is  noticed  to 
have  weakened  and  particles  of  matter  by  the  action  of  internal 
forces  are  removed  from  their  place  in  the  structure.  Some  pass 
out  directly  by  exhalation  and  others  pass  into  the  sap  and  are 
eliminated  in  its  course ;  some  are  retained  and  by  clogging  the 
vital  functions  tend  to  complete  its  decay. 

THE  EXHALATORY  SYSTEM   IN   PLANTS. 

§  24.  As  has  been  already  remarked,  the  principal  method  of 
elimination  in  the  vegetal  kingdom  is  exhalation.  A  vast  amount 
of  water  is  exhaled  by  plants  chiefly  through  the  stomata.  Boom 
is  thus  afforded  for  the  movement  of  introsusceptive  fluids.  More- 
over in  the  leaves  oxygen  is  exhaled  under  the  chlorophyllian 
action.  Again,  in  the  absence  of  sunshine  carbonic  acid  is  ex- 
haled by  the  leaves  and  all  the  green  tissues  and  by  the  other 
parts  at  all  times. 

§  25.  In  addition,  there  are  certain  movements  of  special 
secretion  and  excretion  performed  in  a  rudimentary  way.     Some 
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of  the  juices  of  plants,  as  acids,  resins,  and  oils,  seeni  to  be  of  the 
nature  of  excretions,  but  whether  they  are  such,  or  whether  they 
are  modifying  agents  of  assimilation  and  diaassimilation  seeme  to 
be  very  imperfectly  known.  The  substances  which  remain  in 
the  plant  hut  no  longer  contribute  to  the  evolution  of  the  struc- 
ture of  course  are  instruments  of  disintegration  and  diaaolution 
by  impeding  the  vital  movements,  and  finally  stopping  them 
altogether, 

THE   BEl'RODUCnyE  SYSTEM  IN   PLiNTS. 

5  26.  Reproduction  in  the  vegpfal  kingdom  is  accomplished 
by  a  separation  of  vitalised  matter  from  the  parent  plant.  The 
primitive  cell-plant  after  acquiring  a  certain  increment  by  pro- 
cesses of  nutrition  and  growth  divides  itself  into  two  or  more  new 
cells.  If  these  latter  cohere  into  a  tissue  asEuming  a  definite 
form  the  process  is  called  growth  ;  if  they  separate,  each  one  still 
abiding  separate,  it  is  reproduction.^  In  other  words,  after  se- 
curing the  integration  and  evolution  of  the  individual,  there  is 
provided  a  surplus  of  organised  matter  of  the  same  kind  as  that  of 
the  individual  structure  which  separates  itself  from  the  parent 
and  becomes  the  germ  of  a  new  individual  life.  It  is  iu  the 
flower  that  the  process  occurs,  and  the  fruit  is  the  ripened  product. 

§  27,  There  are  two  general  methods  of  reproduction,  one  of 
sexual  generation  called  ga-niogenRsia \^  the  other  of  asexual, 
called  agamogenesis.  The  first  and  most  common  of  these  is 
propagation  through  coalescence  of  organs  of  two  sexes,  or  the 
products  of  those  organs;  the  second  is  the  negation  of  this 
process. 

§  28.  The  eaaential  act  in  gamogenesis  ia  the  union  of  two 
cells,  the  one  the  germ-cell  or  female,  the  other  the  sperm-cell  or 
male.  In  the  centre  of  the  flower,  of  flowering  plants,  are  certain 
modified  leaves  called  pistils,  so  folded  together  as  to  form  a 
receptacle  at  the  base,  which  is  termed  the  ovary.  The  ovary 
develops  from  ita  inner  surface  small  bodiea,  altered  buds,  which 
are  termed  ovules.  At  the  end  of  each  ovule  is  a  cavity  called  the 
embryo  sac  containing  a  mucous,  granuloua  and  greyish  protoplasm. 
This  is  the  female  apparatus  for  generation.  Within  the  flower 
are  also  developed  stamens — filaments  corresponding  to  the  petiole 
of  the  leaf  at  the  end  of  each  of  which  are  modified  blades  called 

'  Wood's  JfeiB  Botany,  7B1, 

*  Bee  HaecbeVs  Hittory  tff  Creatum  and  Erolution  of  Man. 
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anthers.  Within  the  cells  of  the  anther  is  produced  the  poUeUj 
which  is  a  small  yellowish  dust,  each  grain  of  which  is  a  mem- 
branous cell  containing  a  fluid  in  which  are  minute  molecules. 
When  the  membrane  is  exposed  to  moisture  it  swells  and  bursts, 
discharging  its  contents.  This  is  the  male  reproductive  structure. 
Sometimes  the  male  and  female  organs  are  united  in  the  same 
individual, in  which  case  the  plant  is  termed  monoecious;  sometimes 
the  pistils  only  are  formed  in  one  plant  and  the  stamens  in  another, 
in  which  event  the  species  is  dioecious.  The  pollen  is  shaken  or 
carried  from  the  stamens  upon  the  pistils,  and  penetrates  into  the 
embryonary  sac  of  the  ovules  where  the  contents  of  the  pollen 
cells  blend  with  the  cells  of  the  protoplasm  contained  in  the 
embryonary  sac.  An  independent  development  then  takes  place, 
the  fertilised  cells  separating  and  formiDg  by  division  a  mass  of 
spherical  cells.  This  constitutes  the  embryo  which  continues  to 
mature  into  the  seed,  containing  the  embryo  and  a  store  of  nutri- 
tive material  to  supply  the  germ  with  food  upon  its  growth  after 
detachment  from  the  parent  stem  until  its  roots  can  get  a  hold  in 
the  earth  and  draw  thence  its  supplies. 

§  29.  The  simplest  mode  of  agamogenesis  is  by  division.  The 
individual  merely  falls  into  two  parts  by  a  contraction  in  the 
middle,  each  half  becoming  an  independent  individual.  This 
method  of  generation  is  found  among  the  Protista  and  among  the 
lowest  representatives  of  the  vegetal  kingdom.  Next  to  propa- 
gation by  division  is  gemmation^  or  reproduction  by  buds.  The 
difference  between  this  method  of  propagation  and  the  former  is 
obvious  in  the  inequality  of  the  original  and  the  produced  stem, 
whereas  in  the  former  case  their  equality  is  marked.  In  gem- 
mation the  offshoot  is  inferior  in  development,  and  the  relation  of 
child  to  parent  begins  to  appear.  Sometimes  the  offshoot  remains 
connected  with  the  parent  stem  forming  the  branches  and  at 
other  times  becomes  separated  and  forms  an  entirely  disconnected 
individual.  There  is  a  disposition  among  biologists  to  regard 
each  branch  from  a  parent  axial  stem  as  a  distinct  individual,  in 
which  case  we  have  frequently  in  the  parent  stem  propagation  by 
agamogenesis  (gemmation),  and  in  the  flowering  of  the  branch 
axes  a  propagation  by  gamogenesis.  A  third  method  of  asexual 
genesis  occurs  by  the  formation  of  germ-cells  or  spores,  and  is 
found  in  the  acrogens  and  thallogens.  These  spores  are  produced  in 
immense  numbers  on  the  surface  of  the  plants,  or  in  the  interior, 
but  not  in  proper  specialised  portions  like  flowers,  the  vegetals 
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being  destitute  of  flowers  (Cryptogamia).  These  spores  are  thrown 
off  from  the  parent  and  then  multiply  by  division.  In  other 
cases  of  non-flowering  plants  there  is  gamogenesia  through  male 
and  female  organs  resembling  pistils  and  stamens — archegona 
and  a/ntkerosoids — through  whose  conjunction  or  the  conjunction 
of  whose  products  fecundation  is  effected  in  similar  manner  to 
that  already  described. 

§  30,  In  reality  reproduction  is  a  process  of  discontinuous 
development.  The  germ  is  part  and  parcel  of  the  parent  sub- 
fltance  and  its  growth  is  nowise  different  from  the  growth  of  the 
original,  except  so  far  as  modified  by  different.  en\'ironments. 
Hence  to  the  offspring  there  is  carried  over  a  portion  of  the 
structure  of  the  parent,  and,  subjected  to  the  same  conditions 
of  the  action  of  forces,  it  will  reproduce  the  parent  stmcture 
and  fimctions.  Heredity,  therefore,  is  established  as  a  necessary 
consequence  of  reproduction. 

§  31.  The  difference  in  method  of  generation  described  by  the 
terms  gamogenesia  and  agamogeneais  has  laid  the  foundation  for 
the  most  general  division  of  plants — namely,  into  Phenogamia  or 
Flowering,  and  Cryptogamia  or  Flowerlesa  Plants.  Some  of  the 
flowcrlees  plants  however,  as  we  have  seen,  do  propagate  by  gamo- 
genesis,  though  not  developing  a  perfect  sexual  system, 

THE  MEDU   OF  VEGETAL   LIFE. 

§  32.  Vi'e  have  now  in  a  very  general  manner  set  forth  the 
characteristics  of  the  different  systems  of  functions  exhibited  in 
vegetal  organisms  and  also  the  leading  characters  of  vegetal 
structures.  But  we  have  done  nothing  to  exjilain  the  moving 
causes  which  initiate  and  carry  through  the  changes  making  up 
the  course  of  organic  vegetal  life.  This  we  will  now  attend  to, 
proceeding  from  the  internal  to  the  external  media. 

5  33.  It  has  been  already  remarked  (§  12)  that  plants  consist 
chiefly  of  carbon,  oxygen,  hydrogen,  and  azote  or  nitrogen.  Of 
these  the  first  exists  in  a  larger  and  the  last  in  a  smaller  propor- 
tion than  either  of  the  others  ;  the  proportion  of  carbon  is  from 
forty  to  sixty  per  cent.  In  addition  to  these  four  organi^ens 
there  are  earthy  or  mineral  elements  varying  in  different  species. 
We  have  also  noticed  that  the  food  of  plants  is  derived  from  earth, 
air,  and  water,  and  have  adverted  to  the  methods  by  which  the 
eubstancen  of  nutritious  quaUty  are  introduced  within  the  or- 
ganism.    We  found  that  wat«r  holding  various  earths  in  solution 
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is  absorbed  through  the  roots,  dissolving  in  its  eourae  small  portions 
of  gum  or  sugar  previously  deposited  and  passing  finally  to  the 
leaves,  where,  through  the  action  of  chlorophyll,  the  moat  note- 
worthy movement  toward  assimilation  occurs,  by  the  imbibition  of 
carbonic  acid  from  the  air,  ita  decomposition,  and  the  retention  of 
the  carbon  while  the  oxygen  is  exhaled.  The  result  is  a  con- 
centrated juice,  coneisting  of  carbon  and  water  (HO)  with  a  small 
portion  of  a^ote  and  also  small  portions  of  mineral  substances, 
Out  of  this  fluid  in  its  descendant  progress  is  built  up  the  cell 
material.  Thia  we  have  seen  (5  12)  to  be  an  outer  layer  of  cel- 
liUose  (C'^H'^O'"),  and  an  inner  albumiuoidal  layer  containing 
azote  in  addition  to  the  three  organogens  just  named.  This  kst 
is  sometimes  termed  the  primordial  utricle,  and  its  substance 
protein  or  protoplasm.  The  deposits  that  are  made  are  not  wholly 
for  the  service  of  immediately  repairing  wasted  tissues  but  also 
they  serve  the  purpose  of  furnishing  a  reserve  of  nutritious  matter 
for  future  use,  being  afterward  drawn  off  by  the  sap  to  furnish 
material  for  the  development  of  folial  and  floral  buds  and  for  the 
nutrition  of  the  tissues  ;  as  when  or  before  the  leaves  appear  in 
spring  the  need  of  a  special  store  of  food  is  felt,  the  plant  or  the 
environment  being  in  such  a  condition  as  to  interrupt  the  inflow 
of  the  wonted  supply.  Such  deposits  are  made  in  the  beetroot, 
or  the  tober  of  the  potato  and  in  the  fruitof  all  plants.  Generally 
speaking  these  stores  are  of  gum,  starch,  and  sugar,  all  of  which 
are  composed  of  carbon,  oxygen,  and  hydrogen,  in  slightly  varying 
proportions.' 

5  34.  It  appears  then  that  the  inner  medium  of  plant  life 
is  a  blastematic  hquid,  formed  by  absorption  of  liquid  elements 
of  the  plant  structure,  containing  in  solution  various  substanpea 
of  organic  and  inorganic  nature,  which  liquid  is  modified  by  con- 
tact with  the  structure  it  passes  through,  and  affected  by  ab- 
sorbed water,  air  and  gaaes.  Its  elements  are  principally  carbon, 
oxygen,  hydrogen,  and  nitrogen.  The  carbon  is  derived  from 
the  decaying  vegetal  matter  of  the  soil  drawn  in  with  the  water 
at  the  roots  and  from  the  carbonic  acid  of  the  atmosphere,  de- 
composed at  the  leaves.  Oxygen  is  absorbed  by  the  leaves  and 
all  green  tissues  in  the  absence  of  direct  solar  tight,  and  by  the 
roots,  flowers,  and  iruit  at  all  times,  and  also  is  derived  from 
absorbed  water.  Hydrogen  is  drawn  from  the  water  and  from 
ammonia  (NH*),  which  latter  is  derived  both  from  decaying 
'  Cf.  Wood's  Botany ;  Letonmeaa's  Biology. 


222      MATERIAL  CONDITIONS  OV  CONSCIOUSNESS.      Pabt  HI. 

organic  matter  absorbed  through  the  roota,  and  aleo  absorbed  from 
the  atmosphere.  Nitrogen  is  derived  from  ammonia  and  from  the 
nitric  acid  of  the  atmosphere.  The  life  then  of  the  vegetal 
consists  in  a  continuous  movement  both  mechanical  and  chemical 
of  adjusting  introduced  substances  to  the  structure  nf  the  organism, 
pushing  out  disrtssimilated  and  disintegrated  material  and  inter- 
calating everywhere  fresh  matter  of  similar  character  to  the 
Btmcture.  The  natural  query  then  is,  what  causes  and  sustains 
this  vital  movement  ?  Such  a  question  cannot  be  answered  with- 
out a  reference  to  the  cosmological  or  external  medium. 

5  35.  We  have  just  remarked  that  tlie  vital  action  is  both 
mechanical  and  chemical.  The  methods  of  mechanical  movement 
are  well  understood  and  have  been  noted.  The  chemical  changes 
for  the  most  part  are  susceptible  of  analysis.  The  presence  of  azote 
and  of  numerous  salts  and  mineral  substances  introduced  into  the 
plant  facilitate  chemical  change,  although  it  should  not  escape  oar 
attention  that  azote  exisfs  in  plants  iu  a  much  smaller  proixirtion 
than  in  animals,  and  that  hence  relatively  plants  have  a  much  less 
degree  of  molecular  mobility.  The  functional  vital  activities  of 
plants  whether  mechanical  or  chemical  depend  very  extensively 
upon  two  kinds  of  external  molecular  motion,  namely,  heat  and  li^lU. 
Vegetal  life  exists  only  within  a  range  of  tempeniture  varying  from 
0  to  60  degrees  (centigrade),  seeds  however  being  less  susceptible 
to  extremes  and  living  both  a  little  below  and  a  little  above  these 
limits.  The  influence  of  heat  in  promoting  molecular  changes  is 
very  great,  and  in  the  case  of  plants  a  mechanical  movement  is 
directly  dependent  upon  calorific  action.  I  refer  to  evaporation,  by 
which  room  is  made  for  the  advent  of  liquids  forced  or  drawn  into 
the  plant  from  below.  The  necessity  of  solar  light  is  eqiially  great. 
The  calorific  and  chemical  rays  have  a  ^jotent  eifect  in  directions 
similar  to  those  in  which  all  caloric  action  moves.  Moreover  the 
presence  of  light  is  essential  to  the  chlorophyllic  changes.  Were  it 
not  for  light  almost  the  whole  of  vegetal  hfe  would  become  extinct. 

§  36.  Heat  and  light  movements  are  sufficient  and  essential 
iu  order  to  initiate  and  carry  forward  vital  movements  and  are 
hence  the  promoting  causes  of  vegetal  evolution.  But.  they  are 
not,  at  least  immediately,  the  sources  of  structural  supply.  There 
must  be  an  external  environment  of  air,  earth,  and  water.  Given 
those  three  and  the  former,  we  have  the  chief  elements  in  the 
cosmological  conditions  of  vegetal  life.  As  these  elements  vary,  so 
ulanta  vary  in  their  structures  and  functions.     The  details  of  these 
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variations  lie  outside  the  scope  of  this  work.  It  is  sufHcient  to 
Bay  that  they  exhibit  in  the  evolution  of  organisms  a  contiauous 
adjustment  of  inner  to  outer  relations. 

VEGETAL  DISINTEGRATION  AND  DISSOLUTION. 
§  37.  Of  course  if  the  sustaining  conditions  of  life  are  with- 
drawn from  the  cosraical  medium  in  the  environment,  the  vital 
procesaes  cease,  and  procesBes  of  dissolution  and  disintegration 
supersede  those  of  evolution  and  integration.  The  sudden  with- 
drawal of  light  and  heat,  for  example,  we  can  readily  see  would 
bring  life  to  an  end ;  oh  would  also  a  shock  from  the  impact  of 
some  foreign  body  powerful  enough  to  disintegrate  the  structure 
at  a  blow.  But  it  is  not  so  obvious  how  in  the  natural  course  of 
a  vegetal  evolution  dissolution  must  lUtimately  follow,  even  when 
the  environing  conditions  are  essentially  the  same  as  those  which 
fostered  life  and  integration.  Nevertheless  such  is  the  case  and 
it  is  only  an  instance  of  the  general  law  of  evolution  itself.  Every 
course  of  evolution  and  integration  carries  with  it  an  inevitable 
sequel  of  disintegration  and  dissolution,  aa  we  saw  in  a  preceding 
chapter  (Chap.  XVII.  §  23,  24).  The  integration  of  every  plant, 
like  the  integration  of  every  other  material  body,  ia  accomplished 
in  connection  with  a  necessary  concomitant  dissipation  of  motion. 
The  oonaoiidation  of  the  structure  itself  tends  to  resist,  oppose 
and  diminish  the  movements  which  have  produced  this  consoli- 
dation. Vital  functions  are  hence  clogged,  as  we  say.  At  iirst 
the  homogeneity  of  the  seed  structure  is  expanded  into  an  in- 
creasing heterogeneity  of  stems,  branches  and  leaves — its  uni- 
formity into  multiformity.  Then  with  this  comes  an  increasing 
definiteness  in  the  segregation  and  consolidation  of  like  units; 
this  integration  opposes  resistances  to  the  forces  which  worked  it ; 
until  finally  it  brings  the  motions  of  these  forces  to  a  close.  An 
equilibration  being  thus  effected,  the  resisting  force  of  the  struc- 
ture first  balancing  and  then  over-balancing  the  movements  of 
vital  evolution,  the  evolutionajy  movement  ceases.  This  having 
ceased  we  have  a  whole  which  has  been  made  homogeneous,  with 
its  inevitable  tendency  to  lapse  into  heterogeneity;  and  hetero- 
geneity is  wronght  this  time  by  the  action  of  those  disintegrating 
and  dissolving  forces  which  are  always  at  work  in  anorganic 
nature.  Evolution  does  its  work  of  integration ;  and  when  the 
integrated  structure  stops  evolution,  disintegrating  forces  initiate 
and  consummate  changes  which  work  its  dissolution. 
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ANIMAL   STRCCTURES    IN    GENERAL. 

§  38.  The  elementary  types  of  iinimal  structures  are  not 
perceptibly  different  in  kind  from  those  of  vegetal  structures. 
Both  seem  t«  have  their  origin  from  structureless  matter  of 
sarcodic  or  blast^matic  character.  The  primitive  forms  in  both 
kingdoms  are  the  cell  and  next  the  fibre ;  and  combinations  of 
these  constitute  the  tissues,  out  of  which  the  differentiated  and 
integrated  varieties  of  animal  life  are  evolved  and  display  them- 
selves. Nevertheless  there  are  marked  differences  in  constitutJOD 
between  animal  elements  and  vegetal.  Tlie  moat  important 
perhaps  is  the  presence  of  an  increased  amount  of  azote  in  the 
animal  structures.  In  plants  the  presence  of  cellulose  is  the 
primary  feature  of  the  structure;  that  of  the  azotised  mem- 
braue  is  secondary  (§  12).  With  animals,  on  the  contrary,  the 
cellulose  investment  is  absent  and  the  elements  are  formed  by  the 
quaternary  albmninoidal  substances  to  a  prevailing  degree.  In 
the  second  place,  there  should  be  observed  as  a  point  of  difference 
the  greater  amount  of  consolidation  of  cells  into  tissues  in  animals, 
their  greater  variety,  and  the  more  complete  abrogation  of  the 
original  cellular  form, 

§  39.  Four  types  of  animal  anatomical  elements  may  be 
mentioned;  (1)  the  elements  of  the  cellular  or  connective  tissue ; 
(2)  the  cells  which  are  autonomous ;  (3)  the  elements  of  the 
muscular  tissue  ;  (4)  the  elementii  of  the  nervous  tissue.  (1) 
The  cellular  or  connective  tissue  constitutes  the  general  sub- 
stance of  the  animal.  It  is  composed  of  stellated  cells,  encloBing 
a  nucleus  with  a  nucleole,  and  sending  out  fibrillary  prolonga- 
tions which  unite  with  those  of  other  cells  to  form  a  net- 
work of  fibre.  Other  fibres  called  laminous,  because  slightly 
flattened,  form  themselves  in  that  same  cellular  tissue  around 
elongated  nuclei,  called  embryoplaatic  nuclei.  The  whole  re- 
sembles a  long  wire-drawn  sj^iindle,  the  laminous  fibres  forming 
the  chief  part  of  the  tissue.  This  cellular  tissue  has  various 
degrees  of  consistency  and  includes  cartilage  and  bones.  The  carti- 
laginous and  the  osseous  cells  are  all  nucleated  ;  the  first  are  ovoid, 
the  second  are  irregular,  and  emit  in  every  direction  filiform  pro- 
longations anastomatically  intertwined.  (2)  The  autonomous 
cells  comprise  the  globules  of  the  blood  and  the  epithelia,  the 
latter  serving  to  line  and  protect  animal  membranes  and  also 
to  farmah  a  structure  for  secretions.     (3)  The  muscular  elements 
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are  distinguished  by  the  quality  of  contractility.  This  quality  is 
found  in  primary  sarcodic  matter,  which  is  an  amorphous  semi- 
fluid substance,  coagulating  at  forty  degrees.  Differentiated 
from  this  occur  minute  ciliary  fibres,  then  fibro-cells,  then  fibres, 
then  bundles  of  fibres.  Whether  the  fibre  or  the  cell  is  the  sole 
primitive  form  has  not  been  determined.  The  fibro-cells  are 
characteristically  fusiform,  more  or  less  flattened,  provided  with  one 
or  more  nuclei,  and  capable  of  compressing  or  of  swelling  them 
selves  out  by  contraction.  The  typical  muscular  fibres  are  of 
two  kinds,  the  smooth  and  the  striated.  The  former  in  man 
and  the  higher  vertebrates  appear  to  be  elongated  fibro-cells; 
elsewhere  they  seem  to  be  very  fine  threads  without  nuclear 
enlargements,  and  without  divisiops.  The  latter  consist  of  very 
thin  fibrils  exhibiting  alternately  in  the  direction  of  their  length 
transparent  parts  and  dark  parts  of  the  same  extent.  These  fibrils 
in  juxtaposition  form  bmidles  contained  in  an,  elastic  transparent 
sheath.  (4)  The  nervous  tissue  we  reserve  for  a  separate  examina- 
tion in  the  next  chapter,  since  its  connection  with  mental  pro- 
cesses makes  a  more  special  attention  imperative.* 

§  40.  The  animal  structure  in  its  earliest  stage  is  called  the 
ovum  or  germ^  which  is  a  nucleated  cell  of  protoplasmic  matter, 
which  grows  first  by  division  into  a  plurality  of  like  cells,  from 
which  organs  are  differentiated.  The  divisions  thus  formed  are  in 
their  earliest  stages  termed  blastomeres.  In  the  protozoic  animals 
development  takes  place  directly  from  the  protoplasm  of  the  germ 
into  those  tissues  which  constitute  the  adult  body  without  division 
into  cell  aggregates ;  or  else  where  division  does  take  place,  a 
permanent  separation  into  distinct  individuals  occurs  and  the  pro- 
cess is  not  growth  but  reproduction. 

§  41.  Structural  growth  proceeds  by  differentiation  sometimes 
without  reference  to  an  axis  of  symmetry  and  sometimes  with 
reference  to  one.  In  the  latter  case  the  p^rts  of  the  body  which 
become  distinguishable  sometimes  correspond  on  the  two  sides  of 
the  axis  (bilateral  symmetry)  and  sometimes  correspond  along 
several  lines  parallel  with  the  axis  (radial  symmetry).  The  bi- 
lateral or  radial  symmetry  may  be  further  complicated  by  its  seg- 
mentation or  separation  by  divisions  transverse  to  the  axis  into 
parts  each  of  which  corresponds  with  its  predecessor  or  successor 
in  the  series.    In  the  segmented  body  the  segments  may  or  m«iy  not 

'  Condenscc^  fi*om  Letourneau's  Biologuy  Bk.  I.  Chap.  V. ;  Bk.  V.  Chap.  III. 
VOL.  I.  Q 
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give  rise  to  Bymmetrieally  or  asymmetrically  disposed  prcxjeascB 

which  are  appendages,  using  that  word  in  its  most  general  sense.' 
§  42.  There  are  found  in  the  animal  kingdom  six  principal 

modes   of    structure,   which   furnish   ground   for   the   following 

divisions  :  *— 

I'rotoEoa.  Annulosa. 

Zociphyta.  Mollusca, 

Ecbinodermata.  Vertebral  a. 

Protozoa. — These  are  the  lowest  forms  of  animal  life,  yet 
the  class  does  not  include  the  Protista,  or  kingdom  of  doubtful 
individuals.  It  embraces  the  Archezoa,  Gregarinie,  Infusoria, 
Planieadaa  and  Gaatrffiadas.  The  ArcheEoa  or  archaic  animals 
are  the  simplest  forms  of  animal  life,  andconsist  either  of  a  simple 
cell  or  portion  of  sarcode,  or  of  au  aggregation  of  several  cells 
perfectly  similar  one  t«  another.  The  Gregarinro  are  parasites 
living  in  the  intestines  and  body  cavities  of  other  animals.  They 
are  either  simple  cells  or  chains  of  two  or  three  identical  cells  in  a 
aeries.  They  differ  from  the  Archezoa  by  the  possession  of  a  thick 
simple  membmne  which  surrounds  their  cell  body.  The  Infusoria 
are  probably  single-celled  animals  and  have  small  vibratile  cilia 
or  fringes  by  which  they  move ;  the  Acinetie  take  their  food  by 
fine  sucking  tubes.  The  Planteadaa  and  Gastrieadas  are  now 
extinct,  but  represented  iu  embtyoB  of  higher  animals  in  the 
larva  stage. 

ZoUpkyta  or  GteUnterata  embrace  the  Sponges  {Spongias) 
and  the  Sea-nettles  {AoaleplK^).  They  include  structures  which, 
though  animal  in  distinctive  features,  yet  have  a  form  resembling 
the  forms  of  plant-Ufe,  and  from  this  fact  they  derive  their  name. 
Corals,  jwilypa  and  jelly-fishes  are  here  found.  The  zoophytes 
have  a  system  of  alimentary  canals  with  a  central  cavity  into  which 
all  the  other  cavities  of  the  body  enter.  So  far  as  structural  form 
is  concerned  and  method  of  growth  they  are  best  described  as 
plant'-like. 

Echinodermata. — The  cliariicteristic  feature  of  these  animals 
so  fer  as  external  form  is  concerned  is  radial  growth.  The  body 
consists  of  five  or  more  radii,  standing  around  the  main  axis  of 

'  tluxley'H  Awifimjf  i^ Inrfirtfhraiml  Antmalt,  Intro(Jncl.ion  and  Chap.  I. 

'  Out  lit  the  muny  iiyat«Dis  of  divitiiou  of  animal  structures  1  have  seleoted 
what  Hcpuifl  to  mc  Ibo  best.  On  the  whole,  I  nm  disinclLnei]  to  ndmit  Iho  rank 
wbiuh  Haeukel  Hssigns  to  Vcnne».  unil  prcfur  to  cUo^.a  them  with  insects  under  the 
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the  body  where  they  meet.  The  star-fish  is  the  type  of  this 
class. 

Annulosa. — This  includes  the  so-called  longitudinal  type  of 
growth,  consisting  of  identical  parts  arising  on  both  sides  of  an 
axis  and  closing  up  along  a  line  opposite  the  axis.  The  charac- 
teristic feature  (not  always  present  however)  is  that  of  rings  or 
segments  of  the  whole  body,  more  or  less  closely  joined.  Insects 
and  worms  are  the  two  most  prominent  sub-divisions ;  Haeckel 
makes  each  of  these  a  full  main  class  imder  the  names  Vermes 
and  Arthropoda. 

MoUuaca. — With  these  animals  the  development  produces 
identical  parts  curved  in  a  mass  around  a  conical  or  other  space. 
Mussels  and  snails  are  examples. 

Vertehrata, — In  vertebrate  animals  the  leading  character  is  a 
segmented  axis,  on  both  sides  of  which  the  development  produces 
identical  parts,  growing  upwards  and  downwa^s,  9,nd  shutting  up 
along  two  lines,  so  that  the  inner  layer  of  the  germ  is  enclosed 
below  and  the  upper  above.* 

The  foregoing  classes  do  not  represent  ?iny  linear  order  of 
development,  nor  do  they  necessarily  exhibit  final  results  in  the 
way  of  classification.  The  iiivertebrata  are  especially  liable  to 
future  revisions.  But  what  is  here  given  comprises  the  principal 
groups  of  animals  as  defined  by  differences  in  structure. 

THE   INTROSUSCEPTIVE  SYSTEM   IN   ANIMALS. 

§  43.  Introsusception  in  animals,  as  has  been  already  observed 
(§  3),  is  effected  both  by  absorption  and  by  prehensive  or  mus- 
cular action.     We  notice  four  chief  methods ; 

(1.)  The  absorption  of  atmospheric  air  and  its  constituents 
through  the  periphery  of  the  body  by  simple  diffusion, 

(2.)  The  absorption  of  water  and  other  liquids  with  substances 
in  solution  by  simple  diffusive  action. 

(3.)  Introsusception  by  a  special  prehensive  apparatus  for  pro- 
moting the  introduction  of  circumambient  air  or  water,  or  both. 
This  apparatus  is  exemplified  most  conspicuously  in  the  Tracheae 
of  insects,  the  Branchiie  of  fishes,  and  the  Lungs  of  the  superior 
animals. 

(4.)  Locomotive  prehensive  apparatus,  by  which  the  animal 

*  For  the  characters  of  the  vertebrates  in  detail  the  reader  is  strongly  recom- 
mended to  consult  Huxley's  Anatomy  of  the  Vertehrated  Animal*,  as  well  as  its 
companion  work  relating  to  the  in  vertehrated. 

^1 
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may  bring  ilself  into  proximity  with  it«  food  and  may  grasii  nud 
secure  it  when  brought  near. 

5  44,  The  periphery  of  animal  structureB  varies  in  difierent 
species  as  to  penneability.  In  the  lower  organisms  the  air 
[lenotrates  directly  through  the  limiting  surfaces;  in  the  higher 
organisms,  this  is  also  largely  the  case,  the  epidermic  covering 
being  aafficientty  porous  to  admit  of  this.  Similarly  there  is  an 
abiorjrtion  of  water  and  of  its  constituents.  Some  animals,  as  the 
parasitical  gregsirines,  take  all  their  nutriment  by  absoryition  along 
the  whole  surface  of  the  body.  Permeation,  generally  speaking, 
is  effected  in  many  cases  by  osmotic  action.  The  tracheal  appa- 
ratus is  a  system  of  canals,  having  two  principal  branches  extend- 
ing longitudinally  and  ^)arallel  with  each  otiier  throughout  the 
body,  having  at  intervals  points  from  which  numeroua  bmnches 
extend  corresjxindiug  with  external  oritices  called  stigmata  or 
spiracles,  and  having  analogy  with  the  similarly-named  apertures 
upon  the  surface  of  plants.  Through  these  apertures  and  canals 
the  atmospheric  air  tircQlates,  the  entrance  and  expulsion  being 
assisted  by  abdominal  muscular  movements.  The  branchife  eon- 
etitute  a  special  organ  for  aquatic  respiration,  admitting  the 
water  to  their  surface  and  abciorbing  from  it  the  oxygen  while 
returning  to  it  carbonic  acid.  The  gills  of  fish  are  the  types  of 
this  form  of  respiration.  The  lungs  are  cellular  bodies  con- 
tained in  the  cavity  of  the  body,  which  are  traversed  by  blood- 
vessels and  are  capable  of  being  inflated  with  air  and  also  their 
gaseous  contents  distbarged  by  a  muscular  action  called  respira- 
tion.    The  action  is  alternate  inhalation  and  exhalation, 

§  45.  The  locomotive-prehensive  apparatus  is  made  service- 
able by  co-ordinated  movements  of  the  various  jtarts  of  the  body 
through  contraction  and  dilatation  of  the  muscular  tissue.  Among 
the  lowest  orders  of  animals  the  locomotive  organs  are  vibratile 
cilia  or  a  simple  sub-tegumentary  eontractile  apjiaratua  near  the 
surface  of  the  body,  which  effects  such  a  movement  as  worms 
make.  In  the  higher  orders  the  muscles  are  inserted  into  hard 
jKirtions  of  the  body,  as  the  bones,  on  which  they  impress  the 
movements  of  their  contraclion  and  dilatation.  This  contraction 
is  stimulated  by  mechanical  iniijact,  by  chemical,  by  galvanic  or 
electrical  commimications.  Its  most  important  excitant,  however, 
is  that  which  not  only  provokes  given  muscular  actions,  but  also 
co-ordinates  all  of  them,  Tbjs  is  accomplished  by  the  nervous 
svstem.      As  a  resnll    we  have  a  i>ower  of  regulated  movement 
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from  place  to  place  and  of  adjusting  the  different  portions  of  the 
body  to  each  other  and  to  external  objects,  so  aa  to  bring  the 
organism  into  close  contiguity  with  suitable  food  and  then  to 
grasp  and  convey  that  food  into  a  cavity  of  the  body  where  assimi- 
lative action  npon  it.  can  commence.  Such  an  arntngeinent  is 
ikvowed  by  a  structure  which  has  limbs  or  minor  appendages  to 
the  body,  admitting  of  a  variety  of  movements,  some-  principals 
and  some  subsidiary,  either  accessory  to  the  movenveiit  of  the 
whole  or  independent  of  it. 

I  46.  Repulsion  is  secured  by  the  same  apparatus  which  is 
effective  for  introsusception  and  in  addition  is  guaranteed  by 
various  peculiarities  of  the  structure  which  offer  resistance  to 
the  penetration  of  destructive  agents.  General  comjwictnesH  and 
solidity  are  obtained  in  the  vertebrates  by  the  endoskeleton  which 
furnishes  a  durable  axis  of  development  upon  and  around  which 
the  other  jiarta  attach  themselves ;  this  is  either  axial,  belonging 
to  the  head  and  trunk,  or  appendicular,  belonging  to  the  limbs. 
Among  the  invertebrates,  though  the  endoskeleton  has  not  the 
same  importance  that  it  has  in  the  vertebrates,  it  is  also  found 
subserving  Komewhat  the  same  office;  but  whether  present  or 
absent,  there  is  alvjays  a  greater  or  less  tenacity  of  structure 
which,  so  far  forth  as  it  exists,  tends  to  preserve  the  integrity  of 
the  individual.  At  the  periphery  an  exoskeleton  frequently  is 
quite  distinctly  protective  and  repulsive.  Among  the  vertebrates 
there  exists  a  protective  covering  called  the  ^in,  and  by  the 
hardening  of  this  integument  a  still  more  effectually  repellent 
structure  is  formed  in  many  cases.  This  is  exemplified  in  scale?, 
dermal  plates,  hairs,  feathers,  barbs,  horns,  spurs,  nails,  beaks, 
claws  and  teeth  ;  some  of  which  serve  the  double  purpose  of 
repulsion  and  prehension.  Among  the  invertebrates  we  meet 
with  hard  protective  structures  of  exoskeletal  character,  such  as 
the  hard  periphery  of  beetles  among  insects,  and  the  shells  of 
many  molluscous  animals.  There  is  also  the  dermal  covering. 
Of  course  the  locomotive  system  enables  the  animal  to  flee  from 
danger.  The  great  size  of  some  creatures  renders  them  formid- 
able to  resist  attack.  With  others  there  is  some  special  and 
peculiar  means  of  defence,  like  that  of  the  skunk  in  emitting  a 
mephitic  odour,  or  the  poison  of  the  serpent,  which  is  as  well  a 
weapon  of  offence  and  thiis  of  prehension.  Wherever  a  prehen- 
sive  or  predatory  ap^mratua  exists  its  capability  for  defensive  use 
is  implied. 
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THE    DlfiESXrVE-CIRCULATORY   SYSTEM    OF   AX1MAL9. 

5  47.  The  food  of  the  animal  is  introduced  into  a  cuvityof  the 
body  or  into  what  is  termed  the  alimentary  canal,  through  which 
it  ])asses  and  in  its  course  is  subjected  to  various  mechanical  and 
chemical  modiGcations ;  a  portion  of  it  as  thus  modified  is  then 
taken  into  a  system  of  circulation  by  which  it  is  carried  to  all 
])arts  of  the  body  and  assimilated  to  the  structure.  The  first  part 
of  this  prucess  is  termed  digestion;  to  the  latter  portion  the  name 
circulation  is  ordinarily  restricted ;  the  circulatory  system  in,  how- 
ever, only  an  extension  of  and  ap])endage  to  the  digestive ;  both 
taken  together  complete  the  animal's  system  of  assimilation. 

5  48.  The  digestive  cavity  varies  from  a  simple  orifice  of 
iugresB  as  in  some  of  the  infusoria,  or  a  central  constant  cavity  as 
in  the  ccelenterates,  to  a  com])licated  arrangement  consisting  of 
tubes  or  canals  with  one  or  more  enlarged  sacs  along  their  course 
and  various  appendages  besiiles.  In  the  highest  developments 
there  is  an  alimentary  eaual  whose  chief  divisions  are  the  mouth, 
the  cesophagus,  the  stomach,  and  the  intestines.  The  variety  in 
the  organs  of  digestion  and  circulation  is  so  great  that  we  shall 
be  obliged  to  content  ourselves  with  a  typical  description  of  those 
organs  and  their  processes  as  they  appear  in  the  higher  vertebrates 
at.  the  head  of  which  class  man  stands,  remarking,  however,  that 
in  the  lower  animals  the  modifications  of  this  general  type,  though 
very  great  at  first  sight  sometimes,  are  after  all  varieties  of  detail 
rather  than  alterations  of  the  general  plan  of  animal  alimentation 
above  described. 

5  49.  The  introduced  aliments  are  mechanically  reduced  by  a 
tearing  or  crushing  ajiparatus  like  the  teeth  or  the  gizzard  and 
also  by  the  action  of  liquefying  secretions  poured  ujion  the  food 
in  its  passage.  The  saliva  in  the  mouth  is  the  first  of  these ;  its 
action  is  lubricating  and  disifolviug  and  also  chemical  in  efi'ecting, 
among  other  things,  the  change  of  starch  into  sugar.  In  the 
stomach  the  food  is  still  further  triturated  and  dissolved  by  the 
muscular  action  of  the  coats  of  the  stomach  and  the  introduction 
of  the  second  important  modifying  secretion,  the  gastric  juice, 
which  acts  as  a  powerful  solvent  especially  of  azotised  substances 
and  likewise  as  an  ^ent  of  chemical  transformation.  Its  action 
is  that  of  an  acid,  which  is  the  chief  agent  of  disintegration,  and 
also  that  of  a  peptic,  which  accomplishes  the  transformation  of 
albuminoidal  alimentary  substances  into  i>eptones  isomeric,  but 
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soluble,  assimilable  and  no  longer  coagulable  by  heat.  As  treated 
by  the  stomach  and  its  attendant  forces  all  digestible  matters  of 
introsnsception  are  reduced  to  a  soft  mass  called  chyme,  and 
thus  pass  into  the  intestines,  carrying  along  also  substances  not 
digested  and  destined  to  be  excreted.  In  the  intestine  the 
aliment  is  subjected  to  the  action  of  two  more  principal  secretions, 
the  hepatic  and  pancreatic.  Their  action,  which  is  a  commingled 
one,  accomplishes  a  further  liquefaction  and  various  chemical 
changes :  the  gastric  acid  is  neutralised  by  the  alkaline  character 
of  the  new  secretions ;  fat  bodies,  not  affected  by  the  gastric  juice, 
are  emulsionised ;  amyloidal  and  saccharine  matters  are  meta- 
morphosed into  dextrine  and  glycose;  proteic  substances  are 
transformed  into  peptones.  Affected  by  these  modifications  and 
the  muscular  peristaltic  motion  of  the  intestines,  the  mass  of 
reduced  matter  proceeds  along  the  intestines,  and  at  last  is 
excreted  after  undergoing  also  the  organic  processes  now  to  be 
described. 

§  50.  Throughout  the  whole  course  of  the  aliments  in  the 
alimentary  canal,  wherever  matter  is  prepared  for  assimilation  it 
is  drawn  out  of  the  canal  itself  either  by  osmosis,  diffusion,  or  by 
movement  through  minute  canalicules  into  the  vascular  system. 
This  especially  takes  place  in  the  intestines  after  the  action  of  the 
various  digestive  secretions.  The  surfaces  with  which  the  aliment 
is  brought  in  contact  are  filled  with  vessels  which  absorb  or  into 
which  is  absorbed  the  prepared  nutriment.  These  connect  either 
directly  with  a  system  of  veins  or  indirectly  after  having  passed 
through  a  subordinate  system  of  canals  called  lymphatics.  These 
veins  contain  also  some  of  the  products  of  disassimilation  on  their 
way  to  excretion.  A  fluid  is  thus  formed  containing  in  solution 
both  nutritive  and  waste  material,  which,  subject  to  assimilative 
and  excretory  depletions  on  the  way,  is  poured  into  a  central  organ 
of  circulation,  the  heart.  By  muscular  force  it  is  thence  propelled 
to  the  lungs,  where  being  diffused  through  the  pulmonary  sur- 
face, the  excretory  gaseous  products  are  exhaled  and  replaced  by 
the  oxygen  of  the  atmospheric  air.  The  diffusion  is  accomplished 
first  by  veins  and  then  by  the  minor  vessels  called  capillaries, 
whose  surfaces  are  brought  into  contact  with  the  intromitted  air. 
From  the  capillaries,  the  nutritive  fluid,  changed  now  by  oxy- 
genation from  venous  to  arterial  blood,  is  collected  through  the 
cellular  connective  tissue  into  another  system  of  canals  by  which 
it  is  returned  to  the  heart    and  thence  propelled  through  the 
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arterial  system  all  over  the  body  and  again  into  caiiillariea. 
Along  the  routes  of  this  arterial  flow  the  final  consummation  of 
assimilation  takes  place,  the  nutritive  elements  being  removed 
from  the  blood  and  added  to  the  tissues.  Together  with  this 
there  is  the  corresponding  movement  of  disassimilation,  and  the 
dJaaasimiiated  products,  with  what  is  left  of  the  arterial  blood, 
pass  through  the  tissue  and  through  canals  into  the  venous 
cystem.  The  return  to  the  heart  is  thus  commenced,  and  on  the 
way,  AS  before  indicated,  the  excretory  substances  are  thrown  off 
and  the  nutritive  elements  taken  in. 

§  51.  Assimilation  is  a  process  of  addition  to  the  structure  of 
new  material  which  is  like  or  has  been  made  like  the  original 
constituents  of  that  structiire.  The  tissues  are  renewed  and 
rei)aired.  This  implies,  however,  that  they  have  decayed  and 
disintegrated.  Esaetly  how  this  disaasimilation  takes  place  is  not 
well  understood.  It  seems  to  be  largely  a  process  of  oxydation, 
the  arterial  blooil  bringing  oxygen  to  the  tissues  and  there 
ocvurriug  an  exchange  of  oxygen  and  carbonic  acid,  the  latter  fall- 
ing into  the  circulation  and  being  carried  out  into  the  circum- 
ambient medium  through  exhalation.  Besides,  water  charged 
with  a  great  variety  of  mineral  substances  exists  as  a  product  of 
disassimilattoD,  so  also  a  vast  quantity  of  chemical  compounds 
showing  a  constant  and  multifarious  chemical  action.  Oxygen  is 
doubtless  the  chief  determining  agent  in  these  disassimilation 
changes.  The  tissues  bum  ;  their  ashes  are  taken  away  and  their 
waste  is  repaired.  But  the  details  of  assimilation  and  disassimila- 
tion within  the  organic  tissues  we  cannot  give,  not  in  this  instance 
merely  from  want  of  space,  but  also  because  concerning  tbem 
comparatively  little  is  scientifically  verified. 


THE   EXCRETORY    SYSTEM    IN    A^HMALS. 

§  52.  Exhalation  through  the  pores  of  the  akin  is  one  of  the 
moat  important  methods  of  elimination  of  waste  products  to  be 
found  in  the  animal  kingdom.  In  the  inferior  animals  there  is 
a  direct  paspage  of  the  expul^ed  matter  across  or  through  the 
tiaaues  without  the  intervention  of  any  special  organ.  Then 
there  is  also  excretion  at  the  skin  accompanied  with  a  secretion, 
whose  office  is  chiefly  excretory,  namely  the  sweat.  Exhalation 
■likewise  takes  place  very  prominently  wherever  the  respiratory 
apparatus  is  found,  introsusception  and  expulsion  being  accom- 
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plished  by  the  same  set  of  organs.  In  addition,  we  have  referred 
to  the  residue  of  introduced  aliment  after  the  nutriment  has  been 
taken  out  in  the  process  of  movement  through  the  alimentary 
canaL  By  muscular  action  this  is  pushed  out  of  the  organism. 
Lastly  we  notice  that  very  important  liquid  secretion  and  excre- 
tion, the  urine,  into  which  is  poured  from  the  blood  and  tissues  a 
vast  quantity  of  disassimilated  matter  thence  to  be  carried  out  of 
the  animal  body.  These  four  are  the  principal  ways  in  which 
expulsion  is  eifected  in  the  normal  course  of  animal  life. 


THE   REPRODUCTIVE   SYSTEM   IN   ANIMALS. 

§  53.  Like  plants,  animals  propagate  both  by  agamogenesis 
and  by  gamogenesis,  the  latter  however  being  the  usual  method 
among  all  the  higher  animals.  Agamogenesis  is  frequently 
effected  among  the  Monera  by  division,  among  the  Zoophytes 
by  germination  (see  §  26  ff.),  among  worms  by  the  formation  of 
germ  buds  which  at  an  early  stage  separate  themselves  from  the 
parent  body,  among  insects  by  the  formation  of  germ  .cells  (par- 
thenogenesis). These  processes  wherever  they  occur  are  not 
essentially  different  from  corresponding  processes  in  plants. 

§  54.  Nor  is  the  method  of  gamogenesis  in  any  wise  materially 
different  in  the  animal  kingdom.  It  arises  from  the  union  of  two 
specialised  cells  or  sets  of  cells,  the  one  male  and  the  other  female, 
spmetimes  both  contained  in  one  individual,  usually  the  two  sexes 
in  separate  individuals.  The  female  cell  is  termed  the  ovum  or 
ovulum  and  is  composed  of  an  enveloping  membrane,  the  vitelline 
Tnemhraney  of  a  content  of  protoplasm,  the  vitelluSy  of  a  nucleus 
or  germinative  vesicle^  of  a  nucleole,  or  gerTnvnative  spot.  The 
whole  forms  a  germ  enclosed  in  a  nutritive  mass.  The  male  cell 
also  contains  a  nucleus  enclosed  in  protoplasm.  After  reaching  a 
certain  degree  of  maturity  it  breaks  up  into  a  number  of  cells 
from  each  of  which  comes  forth  a  mobile  corpuscle  called  8per- 
rrudozoary  or  zodspevTn.  The  contact  of  this  male  element  with 
the  female  ovulum  produces  fecundation  and  thence  embryonic 
growth. 

§  55,  The  development  of  the  reproductive  elements  within 
the  organism  is  accomplished  by  special  sets  of  organs  and  results 
from  a  superabundance  of  nutritive  material,  which  is  carried  to 
these  organs  to  be  elaborated.  This  material  is  withdrawn  from 
the  blood  after  having  been  brought  to  its  highest  point  of  nutri- 
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live  perfection.  These  organs  are;  m  the  female,  the  owiti-^, where 
the  ovum  is  formed,  the  uterus  or  cavity  in  which  the  germ 
develops,  with  attendant  ducts  for  extrusion,  which  also  sometimes 
serve  the  purpose  of  conjugation  ;  in  the  male,  the  testes,  in  which 
the  male  elements  are  formed  and  which  also  have  ducts  for  excre- 
tion. Theorgansforreproductiveexcretionaremodified  tosuit  the 
methods  by  which  the  male  elements  are  brought  to  the  female. 

§  36.  Impregnation,  or  the  fruitful  union  of  the  male  and 
female  elements,  may  take  place  subsequently  to  the  extrusion  of 
the  ovum,  in  which  case  the  development  of  the  embryo  occurs 
without  the  body,  as  in  some  of  the  species  termed  oviparous. 
Impregnation  also  takes  place  in  many  cases  before  the  extrusion 
of  the  egg,  and  then  a  certain  degree  of  development  occurs 
before  the  embyro  is  finally  separated  from  its  parent ;  in  this  case 
we  find  viviparous  species,  and  some  oviparous  species,  the 
development  in  the  latter  case  being  slight.  In  some  cases  the 
development  proceeds  within  the  body  of  the  parent  but  quite 
unconnected  with  itj  in  this  case  the  species  is  ovoviviparoue. 
Where  impregnation  takes  place  within  the  body,  there  is  a  special 
apparatus  for  intromission  of  the  male  element.  The  essential 
iwrfs  of  this  are  in  the  male  a  petiis,  or  organ  of  inti'omission, 
and  in  the  female  a  vagina,  or  sheath  for  reception.  Where 
intromission  is  not  required  these  organs  pass  into  simple  excretory 
canals. 

§  57.  lATien  the  development  proceeds  outside  the  body  it  is 
sometimes,  as  in  the  case  of  ordinary  fishes,  independent  of  parental 
aid ;  sometimes  it  is  supported  by  the  parent  supplying  the  re- 
quisite amount  of  heat  in  the  process  of  incubation.  Develop- 
ment begins  by  the  separation  of  the  vitelline  substance  into 
cleavage-masses  (blastomeres),  first  two,  then  four,  then  eight  and 
so  on.  The  germinal  vesicle  disappears,  but  each  cleavage  mass 
contains  a  nucleus.  The  cleavage-masses  become  very  small  and 
are  called  embryo-cella,  as  the  body  of  the  embryo  is  built  up  out 
of  them.  These  cells  fix  themselves  on  the  internal  face  of  the 
vitelline  membrane  and  thus  form  a  membrane  limiting  a  hollow 
sphere  full  of  an  albuminous  liquid.  This  membrane  is  called  the 
blastodei-m.  The  blastoderm  separates  into  two  distinguishable 
membranes ;  the  external  is  called  the  seroua  or  animal  vestment 
(epiliUiel),  because  from  it  most  of  the  apjwiratus  and  organs  of 
animal  life  take  their  rise;  the  internal  is  called  the  mucotis  or 
vegetative  vestment  (hi/puhlnsl),  and   from  it  is  developed  the 
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nutritive  apparatus.  From  the  epiblast  and  hypoblast  is  also 
separated  the  meaoblaaty  which  is  the  source  of  all  the  structures 
(save  the  brain  and  spinal  marrow)  which  are  included  between 
the  epidermis  of  the  integument  and  the  epithelium  of  the  ali- 
mentary tract  and  its  appendages.  The  cells  of  the  blastoderm 
accumulate  around  a  centre  which  is  called  the  efmhryonic  spot 
and  there  the  embryon  develops  itself,  in  the  course  of  its  develop- 
ment exhibiting  in  regular  and  successive  order  the  characteristics 
of  the  animal  types  which  are  inferior  to  that  which  it  finally 
reaches.  The  beginning  of  the  vertebrate  column,  when  it  is 
to  appear  in  the  matured  embyro,  is  seen  at  a  very  early  stage  in 
a  line  or  groove  in  the  depth  of  which  is  formed  a  solid  cellular 
cord,  called  the  notocord^  around  which  the  vertebral  column  is 
constructed.  Vascular  connections  with  the  parent  body  furnish 
nutriment  for  the  embryo  among  viviparous  animals ;  the  sub- 
stance of  the  ovum  itself  supplies  it  with  the  others,  heat  pro- 
moting the  development.  Among  the  mammalia,  the  young  are 
supplied  from  the  parent  body  after  birth  by  the  secretion  called 

THE   MEDIA   OF  ANIMAL   LIFE. 

§  58.  The  internal  or  physiological  media  of  animal  life  are 
the  blastematic  and  plasmatic  liquids,  the  introduced  substances, 
and  a  variety  of  forces  generated  within  the  tissues  themselves. 
The  former  comprise  (1),  The  Blood;  (2)  The  Lymph;  (3)  The 
Interstitial  liquids ;  the  latter  embrace  (4)  The  Alimentary  Sub- 
stances, together  with  absorbed  and  inhaled  matter;  (5)  The 
Secretions;  (6)  The  Excretions;  (7)  Miscellaneous  produced  sub- 
stances and  forces  modifying  the  animal  structure  or  functions,  or 
both. 

§  59.  The  composition  of  animal  bodies  is  not  essentially 
dififerent  from  that  of  vegetals.  The  four  organogens  are  the 
prime  constituents,  and  exist  in  varieties  of  combination  with 
each  other  and  with  the  subordinate  element*.  *  There  is  no 
radical  difference  between  the  organic  substances  of  the  vegetal 
kingdom  and  those  of  the  animal  world.  Nevertheless  there  are 
notable  dissimilarities ;  they  bear  on  the  relative  quantity  of  the 
ternary  compounds  non-azotised  and  the  quaternary  compounds 
azotised,  in  both  realms  of  nature.     In  effect,  the  albuminoidal 

•  This  subdivision  is  chiefly  condensed   from   Letourneau*8  Biology,  Bk.  IV. 
Chap.  IV.,  and  Huxley's  Anatmny  of  Fertebrated  Animals,  Chap.  I. 
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Bubstancea  which  constitute  the  chief  part  of  any  veritable  animal 
organism  are  from  the  quantitative  point  of  view  mere  accessories. 
The  great  mass  of  every  true  plant  is  especially  constituted  by 
the  non-azotised  carburetted  substances.  Azote,  though  forming 
an  essential  element  of  the  intercellular  vegetal  protoplasm  and  of 
the  alkaloids,  represents  often  in  weight  less  than  a  hundredth 
of  the  dry  matters ;  rarely  the  proportion  rises  to  three  hundredths. 
To  sum  up,  the  vegetal  kingdom,  quantitatively  considered,  is 
the  kingdom  of  ternary  carburetted  substances,  while  the  animal 
kingdom  is  that  of  carburetted  substances  azotised  or  quaternary. 
Consequently  there  is  in  the  animal  world  a  greater  degree  of 
chemical  complexity  and  instability ;  that  is  to  aay,  a  superior 
vital  activity.' ' 

§  60,  1.  The  Blood.  The  composition  of  the  blood  is  very 
complex.  It  contains  substances  of  all  the  three  classes  we 
noted  in  the  last  chapter  (Chap.  XIX,  §  9),  as  appertJiining  to 
organic  matter.  The  raost  important  element  is  water  (though 
not  in  a  free  state),  which  contains  all  the  others  in  a  greater  or 
less  degree  of  solution.  The  exchange  of  oxygen  for  carbonic 
acid  we  have  already  noted  (§  48,  49),  thus  marking  the  chief 
difference  between  arterial  and  venous  blood.  In  addition  to  the 
various  elements  of  the  three  classes  just  spoken  of,  a  notable 
peculiarity  is  the  existence  in  the  blood  of  organic  globules. 
Among  the  vertebrates  the  kcematia  or  red  globules  are  found 
in  immense  numbers,  together  with  the  leucocytes  or  whit«  glo- 
bules; among  the  invertebrates  we  find  the  latter  only.  The 
office  of  the  hiematia  seems  t«  be  to  transfer  oxygen  to  the 
tissues,  and  take  back  carbonic  acid.  The  functions  of  the 
leucocytes  are  not  known,  but  it  is  conjectured  that  they  are 
immature  haematia. 

2.  The  Lymph.  This  is  a  plasmatic  liquid  which  must  be 
regarded  as  an  adjuvant  to  the  blood  circulation.  It  contains 
leucocytes  and  also  the  same  elements  as  the  blood.  Its  move- 
ment is  slow,  and  its  composition  varies  more  than  that  of  the 
blood.  The  nutritive  matters  it  contains  are  poured  into  the 
blood. 

3,  2'he  IntevBtitial  Liquids.  Theee  are  animal  blastemas  which 
bathe  the  tissues  and  till  the  cellular  and  inter-cell  alar  spaces, 
renew  the  structure  and  take  away  disassimilated  products. 
They   contain   principally  water   charged   with   salts   and   albu- 

'  Letoumoau'B  Biolngy,  Bk.  I.  Clinp.  Ill, 
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minoidal  substances,  but  their  composition  is  diflFerent  from  that 
of  the  blood  and  lymph.  In  these  liquids  the  nutritive  matters 
seem  to  reach  their  highest  degree  of  assimilative  elaboration. 

4.  The  Alvment.  The  food  of  animals  is  organic  matter.  They 
do  not  manufacture  protein  ;  they  are  dependent  upon  plants  and 
other  animals  for  nutriment  which  is  still  farther  to  be  modified 
by  the  digestive  system.  Inorganic  substances  are  required,  but 
they  alone  will  not  support  animal  life.  Organised  matter,  then, 
mingled  with  inorganic  substances,  as  salts  and  water  for  example, 
make  up  the  aliment,  which  is  changed  at  every  step  of  its  pro- 
gress by  the  digestive-circulatory  agents  before  described.  Its 
own  substances  also  have  of  course  their  reactive  influences  on  the 
modifying  forces. 

5.  The  Secretions.  The  important  part  in  the  animal  economy 
which  the  secretions  play  has  already  received  its  comment. 
They  are  produced  humoura  as  distinguished  from  the  plasmas 
and  blastemas  which  are  coTietituent  hurnoura.  None  of  the 
former  is  living ;  none  is  endowed  with  the  property  of  continuous 
renovation  which  distinguishes  the  plasmas ;  their  wat^r  is  in  great 
part  free  and  contains  salts  directly  dissolved  ;  each  contains  one 
or  more  quaternary  principles  not  found  in  the  blood  (peptine, 
pancreatine,  &c.).  They  are  alkaline  save  three,  the  gastric  juice, 
the  sudor,  and  the  urine,  the  last  being  sometimes  alkaline  also. 

6.  The  Excretions.  These  contain  the  residue  of  the  intro- 
duced alimentary  substances,  the  products  of  disassimilation  and 
the  surplus  of  produced  humours. 

7.  Miscellaneous.  Heat  generated  within  the  organism  is  the 
most  valuable  product  of  organic  processes  in  the  animal  not 
hitherto  mentioned.  This  is  produced  by  oxydation  in  the  tissues 
and  by  the  various  chemical  reactions  going  on  all  the  time 
throughout  the  organism.  *  Every  organised  body,  especially 
every  animal,  is  a  fireplace,  where  diverse  substances,  mostly 
ternary  or  quaternary,  bum,  slowly  developing  heat  which  in  its 
turn  provokes  or  forms  the  exchanges  of  the  chemical  metamor- 
phoses necessary  to  life.'*  Among  the  various  sources  of  heat 
attention  may  be  called  to  muscular  activity  as  a  generator  of 
caloric.  Besides  heat,  there  may  be  noticed  a  great  variety  of 
chemical  forces,  electricity  to  an  undetermined  extent,  produced 
gases,  the  nervous  force,  which  we  are  soon  to  consider,  and 
abnormal  substances  developed  within  the  organism. 

'  Letourneau's  i?/o7p^y,  Bk.  Vn.  Chap.  IL 
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5  61.  In  the  eosmological  medium  beat  is  also  required,  and 
is  a  prime  requisite  for  germ  development.  Though  the  internal 
temperature  of  the  orgHmem  is  ordinarily  considerably  greater  than 
that  of  the  surrounding  atmosphere,  yet  a  certain  medium  of 
warmth  in  the  latter  ia  necessary  to  sustain  animal  life.  The 
exterior  temperature  must  be  sufficient  to  prevent  congelation  of 
the  humours,  and  in  the  other  direction  it  is  found  that  a.  cold- 
blooded animal  dies  when  a  temperature  30  degrees  above  zero 
(centigrade)  penetrates  its  anatomical  elements ;  forthemammifers 
the  highest  limit  is  45  degrees ;  for  birds  50.  Moreover  light 
exercises  a  {lowerful  influence  in  stimulating  and  developing 
animal  life,  though  it  has  not  that  supreme  importance  which  it 
has  in  the  case  of  plants.  Heat,  Light,  Air,  and  Water  ar*  the 
four  chief  environing  requisites  and  promoters  of  animal  exist- 
ence. In  addition  to  these  the  presence  of  the  proper  special 
aliments  for  each  species  is  a  necessity  to  the  coufinuance  of  that 
species  and  nil  its  individuals. 

5  62.  The  degree  and  manner  in  which  the  several  eosmological 
environments  vary  at^complish  also  a  variation  in  the  species  and 
the  individual.  In  animal  as  in  vegetal  life  there  is  a  continuous 
adjustment  of  inner  to  outer  relations.  The  reader  is  recom- 
mended again  to  turn  to  Mr.  Spencer's  table  at  the  end  of  the  last 
chapter  to  see  exhibited  the  influences  affecting  the  evolution  of 
animal  life  and  the  results  upon  the  destinies  of  individuals  and 
on  generic  types.  As  before  remarked  (Chap.  XIX.  §  31),  we  have 
little  scientific  knowledge  of  the  origin  of  either  vegetal  or  animal 
life  as  such.  Its  evolution  we  can  trace,  but  its  beginnings  and 
det«rmining  causes  are  as  yet  hidden  from  us. 


ANIMAL  DISINTEGRATION   AND    DISSOLUTION. 

§  63.  Only  for  the  sake  of  completeness  is  it  necessary  to 
make  mention  of  animal  death.  This  is  merely  the  stoppage  of 
life,  that  is  to  say  the  cessation  of  evolution  and  integration, 
brought  about  by  the  very  perfection  of  integration,  producing  an 
equilibrium  between  the  forces  carrying  on  vital  evolution  and 
those  opposing  it.  By  integratiou  of  structure,  motion  is  <lissi- 
pated,  the  vital  movements  are  diminished  and  finally  brought  to 
B  close.  Kquilibration  having  been  thus  effected,  the  disintegrat- 
ing and  dissolving  forces  have  full  scope  for  their  destructive 
ojjeratious.     (§  37.) 
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CHAPTER  XXI. 

THE  NERVOUS  SYSTEM. 

§  1.  We  learned  in  the  preceding  chapters  that  the  most  obvious 
characteristic  of  animals  is  their  self-mobility,  this  latt-er  sub- 
serving the  purposes  of  the  introsusceptive  system  of  their  func- 
tions. This  self-mobility  we  found  to  involve  a  source  of  motion 
of  the  whole  body  located  within  the  organism  itself  (else  there 
would  be  no  proper  fl6Z/-mobility)  and  also  an  ability  to  move  the 
parts  of  the  body  with  relation  to  each  other.  Observing  both 
these  phenomena  in  animal  life  we  were  at  once  led  to  inquire, 
What  is  the  interior  stimulus  to  motion  and  in  what  manner  are 
motions  of  the  organism  co-ordinated?  Manifestly,  not  only 
must  there  be  a  source  of  motion,  but  unless  all  the  motions  of 
the  organism  are  controlled  and  harmonised  for  the  benefit  of 
the  whole,  the  power  of  motion  is  valueless  and  may  be  destructive. 
Now  in  order  that  there  may  be  a  co-ordination  of  motions  there 
must  be  some  sort  of  intercommunication  between  the  parts  of 
the  body  which  are  susceptible  of  movement  or  which  are  affected 
by  movement. 

§  2.  The  questions  just  asked  and  the  others  implied  were 
answered  summarily  by  a  reference  to  the  Nervous  System.  It  is 
now  our  place  to  examine  more  specifically  this  system  of  central 
excitation  and  general  co-ordination  of  animal  movements.  And 
in  making  such  an  examination  we  are  straightway  brought  to 
the  borders  of  the  domains  of  consciousness. 

§  3.  The  Nervous  System  is  a  system  of  nerves  and  nervous 
matter.  *  In  its  essential  natiure  a  nerve  is  a  definite  tract  of  living 
substance  through  which  the  molecular  changes  which  occur  in 
any  one  part  of  the  organism  are  conveyed  to  and  affect  some 
other  part.'  *  Nervous  matter  is  animal  tissue  specialised  to  per- 
form nervous  functions.  Every  nervous  apparatus  consists  of  fibres 
and  cells,  in  its  ultimate  composition,  which  exist  in  three  prin- 
cipal forms ;  1st,  Nerves  proper,  or  cords,  which  are  bundles  of  fibres 
enclosed  in  a  membranous  sheath ;  2nd,  Oanglia,  which  are 
clusters  of  cells  and  fibres  sometimes  enclosed  in  a  sheath  and 
sometimes  not ;  3rd,  Centres j  which  are  points  to  which  excitations 
proceed  and  from  which  they  proceed.     The  nervous  system  has 

*  Huxley's  Anatomy  of  Tnvertebrated  Animalt^  Chap.  I. 
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two  general  divitiions,  the  Pexipheral  and  the  Central :  the  Peri- 
pheral is  further  subdivided  into  the  Epi-peripheral  System,  whicli 
oouuectB  the  Burfece  of  the  body  {relatively  speaking)  wilh  the 
centres,  and  the  En  to-peripheral,  which  conuecta  the  interna]  parts 
with  the  centres :  the  Central  SyBtem  is  the  aggregate  of  centres 
with  their  more  direct  connections. 

5  4.  Nerven  are  bundles  of  fibres  within  a  membranous  en- 
velope supplied  with  blood  vessels.  Each  fibre  has  also  its  separate 
sheath  having  annular  constrictions  at  various  intervals.  The 
central  jtorbion  is  composed  of  a  quaternary  azotieed  substance 
which  for  sake  of  distJDction  is  termed  neuroplasm,  and  is  iden- 
tical with  the  substance  of  ner\'e-cells.  It  is  a  very  thin  filament, 
solid  and  flesible.  This  central  portion  is  the  Cylinder-Axis  or 
A  tin-Cylinder.  It  is  enclosed  in  an  elastic  sheath  called  the 
MeduUary  or  Marrow  Sheath,  which  is  filled  with  a  sort  of 
viscous  oil  belonging  to  the  family  of  fat  bodies,  transparent,  rich 
in  carbon  ami  strongly  refracting  the  light.  Under  the  microscope 
the  nervous  fibres  with  oily  envelopments  seem  limited  by  two  dark 
parallel  lines,  whence  the  name  fibres  with  double  contovr.  The 
outside  sheath,  a  tough  elastic  tube,  is  called  the  neurilemma  or 
Nerve-Shmtk.  These  three  parts  make  up  the  perfect  nerve-fibre, 
but  all  the  parts  are  not  uniformly  present.  Some  ner\-es  have 
no  medullary  sheath  but  are  only  axis-cylinders  surroimded  by 
the  neurilemma.  When  many  nerve-fibres  are  united  into  a 
bnndle  these marrowless  fibres  are  grey  and  moretninsparenl,  and 
are  therefore  somelimcB  called  grey  nei-^'C-fibres.  Those  nerve- 
fibres  which  have  medullary  slieaths  appear  more  yellowish  white. 
If  the  nerves  are  traced  to  the  periphery  more  and  more  nerve- 
fibres  are  continually  found  to  branch  off  from  the  common  stem, 
BO  that  the  branches  and  branchlets  gradually  become  thinner. 
At  last  only  seimrate  fibres  are  to  he  seen,  these  being,  however, 
still  in  appearance  exactly  like  those  constituting  the  main  stem. 
Such  fibres  as  uj)  to  this  point  have  had  medullary  sheaths  now 
frequently  lose  them  and  become  exactly  like  the  grey  fibres. 
The  axis-cylinder  itself  sometimes  then  separates  into  smaller 
parts.  In  the  central  organs  very  fine  fibres  much  more  delicate 
than  the  axis-cylinders  occur.  Again,  in  these  organs  too  we  find 
fibres  without  the  neurilemma,  being  naked  axia-cylindei-s.  In 
all  nerves  the  axis-cylinder  is  the  primary  and  essential  element. 
In  the  invertebrates  and  tlie  lowest  fishes  there  is  either  no 
medullary  sheath  or  it  is  not  sepurated  from  the  usis. 
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§  5.  Nerve-ceUs  are  corpuscles  of  a  somewhat  irregular  form, 
more  or  less  spheroidal.  They  have  a  wall,  a  content,  a  nucleus, 
and  a  nucleole.  This  last,  of  a  brilliant  and  yellowish  colour,  is 
included  in  a  large  transparent  nucleus,  which  itself  is  surrounded 
on  all  sides  by  a  granulous  and  solid  substance.  Usually  a  some- 
what thick  cellular  membrane  covers  the  whole,  though  this, 
according  to  Ch.  Robin,  is  lacking  in  the  cells  of  the  nervous 
centres  of  the  superior  vertebrates.  The  diameter  of  nerve-cells 
varies  from  0™™-020  to  0™™-040.  They  always  are  connected  with 
one  or  more  fibres,  and  according  to  the  number  of  these  fibrous 
prolongations  they  are  called  unipolar^  bipoloLVy  multipolar^  etc. 
Inasmuch  as  the  nerve-cells  have  a  greyish  tint  the  regions  where 
they  are  massed  in  great  numbers  have  the  same  colour,  and  thus 
the  grey  nervous  substance  is  constituted  as  distinguished  from 
the  white  or  fibrous  nervous  substance.  Apolar  cells  exist,  and 
seem  to  be  early  or  embryonic  forms  of  multipolar  cells,  or  perhaps 
cells  broken  off  from  previous  connections.* 

§  6.  The  elements  of  nerve-cells  and  nerves  or  fibres  make  up 
a  complex  network,  which  permeates  the  organism.  The  central 
system  occupies  a  position  relatively  central  or  axial,  and  consists 
primarily  and  chiefly  of  nerve-  cells,  but  intermingled  also  with 
the  fibrous  processes  of  these  cells  proceeding  to  and  from  the 
periphery  and  connecting  the  centres,  the  whole  making  a  plexus 
of  cells  and  fibres  with  a  predominance  of  the  former.  There  is 
also  to  be  noted  a  connective  tissue,  sometimes  called  neuroglia, 
which  forms  an  amorphous  substance  whose  nervous  properties 
are  not  well  understood,  and  which  indeed  may  be,  perhaps, 
without  significance  except  as  connective  tissue  save  in  so  far  as 
it  contains  cells  and  fibres.  The  centres  are  prominently  ganglia, 
but  not  all  ganglia  are  centres.  The  peripheral  system  extends 
to  and  from  the  centres  in  nerves  or  cords,  some  of  which  are 
affererity  that  is  to  say,  capable  of  transmitting  molecular  motion 
from  the  periphery  to  the  centre,  and  others  of  which  are  efferent^ 
that  is,  formed  to  transmit  such  motion  from  the  centre  to  the 
periphery.  The  epi-peripheral  nerves  extend  to  and  from  the 
peripheral  surfaces,  while  the  ento-peripheral  pervade  the  organs 
of  nutrition  and  assimilation.  Interspersed  with  the  fibres  of  the 
peripheral    system — in   truth  occurring  in    the  course  of  these 

*  Letourneau's   Biology,    Rosenthal's  ^/war/f*  and  Aerre$]  Lewes's  Phyiical 
BaMi  of  Mind  ;  Spencer's  Biohgy  and  Pfychology, 
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fibres — are  here  and  there  ganglion  cells  of  Bunilar  structure  to 
those  in  the  central  syetein. 

5  7.  The  function  of  the  jieripheral  system  is  transmission  of 
molecular  motion ;  that  of  the  central  system  is  reBistance  to  and 
initiation  of  such  motion.  In  other  words,  the  peripheral  nervous 
organs  are  conduits  of  force,  the  central  organs  are  centres  of 
force.  This  distinction  is  not  true  absolutely,  for  the  centres  and 
their  commiasurea  transmit,  while  the  nervous  cords  both  accelerate 
and  retard  motion,  through  a  force  of  their  own  ;  but  nevertheless 
the  statement  is  correct  generally.  We  notice  then  as  a  pecu- 
liarity of  nerve-cells  as  distinguished  from  fibres  the  iacts  (1)  that 
excitement  may  arise  in  them  independently  of  any  visible 
external  stimulus ;  (2)  that  they  are  able  to  transfer  excitement 
from  one  fibre  to  another ;  (3)  that  they  are  able  to  retard,  opiK)se, 
and  extinguish  existing  molecular  motion.'  The  changes  which 
occur  in  these  cells  are  probably  destructive  molecular  changes 
with  accompanying  liberation  of  motion  which  proceeds  along  the 
lines  of  least  resistance.  Waves  of  molecular  motion  radiate  from 
the  centres  toward  the  periphery.  On  the  other  baud,  thechanges 
involved  in  the  trausmiHsion  of  molecular  ner\'oua  motion  along 
the  nerves  are  probably  not  destructive  and  probably  are  isomeric. 
The  method  of  nervous  action  is  the  following  when  it  proceeds 
from  the  periiihery  inward :  an  excitation  produced  by  irritation 
of  an  afferent  nerve  on  or  near  the  surface  is  propagated  along  the 
course  of  the  nerve  until  it  reaches  a  centre ;  it  there  excites 
molecular  motions  of  the  centres,  and  is  reflected  toward  the 
periphery  along  eflerent  or  motor  nerves  whose  extremities  are 
either  attached  to  or  run  into  muscles,  whose  contraction  follows 
the  advent  of  the  nervous  stimulus.  When  the  nervous  action 
proceeds  from  the  centre  outward  it  either  is  directed  along 
specific  eflerent  nerves  as  just  stated,  resulting  in  the  accomplish- 
ment of  definite  i>eripheral  muscular  movements;  or  proceeds 
along  courses  of  nerves  running  to  the  internal  \'ital  organs  and 
stimulating  their  action;  or  resists  incoming  impulses ;  or  is  diffused 
generally  outward,  affecting  more  or  less  the  whole  system  and 
becoming  it«olf  modified  by  other  waves  or  currents  of  excitation. 
The  property  of  nerves  which  accompUshes  this  molecular  motion 
is  termed  newrllilj/ ;  tlie  afferent  motion  is  termed  sensory  motion, 
and  theproperty  of  afferent  nerves  is  sometimes  termed  senaibilUyi 
the  efferent  motion  property  is  sometimes  denominated  motridtyt 
m  '  Cf.  Rosenthal's  .Vjiiclri  and  A'rrvtt. 
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but  there  is  no  essential  difference  between  the  structures  of 
afferent  and  efferent  nerves.  These  terms — neurUity^  motricity^ 
etc. — explain  nothing;  they  only  serve  to  designate  certain 
structural  and  functional  qualities.  NeuriMiy  indicates  simply  a 
structure  capacitated  for  nervous  molecular  motion;  motricity 
means  the  quality  of  producing  or  conveying  nervous  motor 
stimulation;  sensibility  refers  to  that  inward  motion  which 
excites  nerve-centres  to  action  and  which  arouses  those  central 
motions  which  are  finally  accompanied  by  sensation. 

§  8.  A  nervous  system  having  the  foregoing  essential  features, 
but  with  sundry  modifications  of  detail  and  with  great  variety  of 
specific  arrangements  of  i)arts,  is  found  throughout  the  animal 
kingdom  down  to  the  lowest  forms  of  animal  life.  Professor 
Huxley  says :  * — '  Any  one  who  has  attentively  watched  the  ways 
of  a  Colpoda  or  still  more  of  a  Vorticellaf  will  probably  hesitate 
to  deny  that  they  possess  some  apparatus  by  which  external 
agencies  give  rise  to  localised  and  coordinated  movements.  And 
when  we  reflect  that  the  essential  elements  of  the  highest  nervous 
system — the  fibrils  into  which  the  axis-fibres  break  up — are  fila- 
ments of  the  extremest  tenuity,  devoid  of  any  definite  structural  or 
other  characters,  and  that  the  nervous  system  of  animals  only 
becomes  conspicuous  by  the  gathering  together  of  these  filaments 
into  nerve-fibres  and  nerves,  it  will  be  obvious  that  there  are  as 
strong  morphological  as  there  are  physiological  grounds  for  suspect- 
ing that  a  nervous  system  may  exist  very  low  down  in  the  animal 
scale,  and  possibly  even  in  plants.'  *  In  the  highest  animals  the 
nervous  system  is  essentially  similar  to  that  of  the  lowest ;  the 
difference  consisting  in  part  in  the  proportional  size  of  the  nerve- 
centres  and  in  part  in  the  gathering  together  of  the  intemuncial 
filaments  into  bundles  having  a  definite  arrangement  which  are 
the  nerves  in  the  ordinary  anatomical  sense  of  the  term,'  * 

§  9.  In  the  medusce  there  is  a  nervous  ring  formed  of  a  cord 
following  the  edge  of  the  disk  and  presenting  here  and  there 
cellular  enlargements.  A  radiating  nervous  system  seems  to  exist 
in  the  holothuria ;  the  rotifera  have  a  central  ganglionary  mass 
emitting  nervous  filaments.  In  the  arthropods  and  the  mollusks 
we  discover  central  nervous  masses  and  a  peripheral  system  con- 
nected therewith,  including  in  many  cases  an  ento-peripheral  or 
sympathetic  system  as  well.  The  higher  we  proceed  in  the  scale 
of  animal  life  the  more  axial  the  central  system  becomes  and  the 

'  Anatomy  of  Jnvertehrated  AnimaU,  Ohap.  I. 
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more  definitely  localised,  concentrating  itself  when  we  reach  the 
vertebratea  in  the  spinal  ■marrow  (enclosed  in  a  cavity  contained 
in  and  extending  the  length  of  the  vertebral  column),  and  in  an 
encephalic  cavity  constituting  the  brain  ;  the  peripheral  system, 
both  epi-  and  ento-peripheral,  extending  from  these  centres  all 
over  the  body  but  irregularly  as  respects  the  distribution  of  nerves, 
which  are  thickly  aggregated  in  some  portions  and  thinly  in  others. 
The  rudiments  of  the  brain  are  observed  in  molluaka  and  insects 
in  a  cerebral  or  cerehroidal  tjanfjlum  which  supplies  nerves  to 
organs  of  special  senses  and  notably  to  the  eye.  In  the  measure 
that  iutelligence  is  greater  the  cerebral  ganglia  are  in  general 
increased  in  size  and  complexity.  'While  the  rudimentary 
nervous  system  consisting  of  a  few  threads  and  minute  centres  is 
very  much  scattered,  its  increase  of  relative  size  and  increase  of 
complexity  go  hand  in  hand  with  increased  concentration  and 
increased  multiplicity  and  variety  of  connections.' ' 

§  10.  The  exercise  of  the  normal  functions  of  the  nervous 
system  depends  upon  nutrition.  The  nervous  substance  is 
elaborated  and  renewed  from  the  blood  by  the  assimilative 
processes  in  the  same  general  manner  as  the  muscular,  the  con- 
nective, and  all  the  other  tissues  are  formed  and  maintained. 
Nervous  matter  is  differentiated  from  matter  in  general,  and 
nervous  force  is  a  variety  of  force  in  general,  one  of  the  forces 
which  compose  the  physical  world.  The  latter  is  not  resolvable 
into  electricity  or  into  any  other  force.  So  far  as  its  nature  has 
been  ascertained  it  is  aui  generis.  It  depends  upon  animal  life, 
that  is  to  say  the  exercise  of  its  functions  requires  vital  organisa- 
tion ;  on  the  other  hand  it  controls  animal  life,  for  all  the  organis- 
ing functions  within  the  body  require  nerve-force  to  stimulate 
their  motions.  If  the  supply  of  this  force  to  the  organs  of  vital 
action  is  cut  off  they  cease  their  action  and  the  animal  dies. 

5  11.  This  brief  survey  of  the  nervous  system  enables  us  in 
see  both  the  nature  of  its  offices  and  the  manner  of  its  operation. 
It  is  the  promoter  and  regulator  of  animal  motion.  This  motion 
is  both  a  motion  of  the  whole  body  with  respect  to  external 
bodies  and  motions  of  parts  of  the  body  with  reference  to  each 
other.  This  last  embraces  both  motions  of  limbs  and  motions  of 
digestive  and  assimilative  life.  Henoe  the  nervous  system  is 
primarily  an  accessory  of  the  introauBceptive  system,  bearing  in 
mind    also  that  this  includes  as  well  functions  of  repulsion,  ami 
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secondarily  an  accessory  of  all  the  other  systems  of  organic  life 
in  so  far  as  they  involve  organic  motions.  It  is  emphatically  and 
peculiarly  the  governor  of  the  motor  system. 

§  12.  It  is  suflSciently  evident  that  molecular  motion  trans- 
mitted from  the  periphery  to  the  centre  may  readily  enough  meet 
with  a  resistance  and  be  reflected  to  the  periphery,  there  to  expend 
itself  in  muscular  motion  ;  or  that  a  molecular  motion  arising  at  the 
centre  from  the  disturbance  or  overflow  of  reservoirs  of  locked  up 
motion  may  proceed  outward  to  the  periphery  and  there  generate 
motion  of  the  muscular  system  outward  till  some  resistance  be 
reached.  But  the  co-ordination  of  motions  for  the  benefit  of  the 
whole  organism  is  much  more  diflicult  to  understand,  and  this  diflS- 
culty  is  enhanced  by  our  inability  to  trace  the  radiations  and 
counter  radiations  of  molecular  motion  throughout  the  central 
system.  Co-ordination  involves  no  other  nervous  actions  than 
resistance  to  and  initiation  of  molecular  motion.  Motion  is  com- 
menced here,  it  is  abated  or  suppressed  there.  Motion  is  always 
along  the  line  of  least  resistance,  and  inasmuch  as  life  is  a  process 
of  adaptation  of  the  organism  to  its  environment,  resistances  will 
diminish  along  lines  of  movement  which  favour  such  an  adapta- 
tion and  will  increase  along  lines  which  are  opposed  to  it.  Hence 
channels  of  molecular  motion  will  be  formed  which  render  certain 
movements  inevitable  upon  a  given  excitation,  and  these  move- 
ments will  be  such  as  to  favour  the  evolution  and  integration  of 
the  organism.  It  is  scarcely  to  be  doubted  that  nervous  move- 
ments once  made  always  occasion  a  change  of  structure  of  the 
nervous  substance  in  which  they  occur,  through  which  the  same  or 
a  like  molecular  change  is  rendered  more  easy  of  recurrence. 
Repetition  of  experiences  and  the  recurrence  of  like  experiences 
upon  the  organism  produce  the  same  and  like  nervous  motions  in 
answer ;  so  that  habits  of  nervous  action  are  established  by  similar 
impressions  from  the  environment.  To  impacts  from  without 
should  be  added  all  the  reactions  from  within,  like  causes  there 
also  producing  like  efi*ects.  In  addition,  inherited  tendencies  con- 
stitute a  powerful  factor  in  determining  the  directions  and  extent 
of  nervous  waves  and  currents.  So  that  by  the  uniformity  of  nature 
the  action  of  similar  causes  through  countless  ages  has  built  up 
from  the  simplest  forms  of  nervous  structures  with  corresponding 
simplicity  of  functions  a  progressive  increase  in  complexity  and 
heterogeneity  until  we  find  in  man  a  degree  of  multiformity 
and  complexity  in  nervous  action  which  we  can  symbolise  but 
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are  not  able  actually  to  describe  and  trace  save  very  imper- 
fectly.' 

§  13.  The  superposition  of  consciousness  upon  animal  life  en- 
ables us  to  express  in  terms  of  conscious  ment-al  existence  the 
various  actions  and  reactions  of  nervous  force  and  to  map  out 
their  courses,  if  the  inference  be  correct  that  all  mental  experience 
as  we  know  it  is  concurrent  with  and  inevitably  accompanied  by 
molecular  changes  in  the  nervous  system.  I  think  we  are 
warranted  in  making  such  an  induction.  The  observed  effects 
of  the  mind  upon  the  body,  the  light  thrown  by  morbid  anatomy 
upon  animal  structures  and  the  results  of  vivisection,  all  go  to 
prove  the  truth  of  this  generalisation,  and  there  are  no  facts 
scientifically  examined  which  are  sufficient  to  cast  a  reasonable 
doubt  upon  its  conclusiveness.  How  much  science  will  be  able  to 
accomplish  in  the  way  of  exactly  noting  the  physiological  changes 
accompanying  the  different  phases  of  consciousness  and  of  reduc- 
ing them  to  an  organised  body  of  knowledge,  is,  of  course,  one  of 
the  important  problems  of  the  future. 

5  14.  As  was  announced  at  the  beginning  of  this  chapter  we 
are  now  brought  up  to  the  threshold  of  consciousness.  The 
Science  of  States  of  Consciousness  generalises  facts  whose  obverse 
aides  are  facts  of  nervous  action,  interaction,  and  reaction,  these 
last  in  their  turn  bearing  relation  to  all  the  facts  of  animal  life. 
As  we  proceed  with  our  study,  therefore,  we  shall  all  the  while  be 
bringing  out  facts  in  relation  to  the  nervous  and  other  physical 
functions  and  their  connections  with  mental  states,  but  the  point 
has  now  been  reached  when  we  must  leave  the  consideration  of 
material  conditions  as  such  and  pass  on  to  an  examination  of  the 
genesis  and  development  of  states  of  consciousness  themselves. 
Before  doing  this,  however,  we  ought  to  give  a  short  account  of 
the  human  organism  as  the  special  form  of  animal  life  wherewith 
we  find  the  highest  development  of  mental  powers  and  to  which 
we  must  look  for  the  greatest  portion  of  the  data  for  our  science- 


'  The  operiitioD  ot  the  nervouB  eystem  is  described  uid  piuturad  in  the  most 
complete  mftiiner  ot  which  I  am  cognisant  in  Herbert  Spencer's  Prineiplet  qf  Ptg- 
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CHAPTEK  XXII. 

THE  HUMAN  ORGANISM. 

§  1.  Man  is  the  most  highly  evolved  of  the  Vertebrates  (Chap. 
XX.  §  42).  He  belongs  to  that  division  of  vertebrates  termed 
Mammalia,  whose  leading  characteristic  is  that  its  members  have 
mammary  glands  from  which  they  supply  their  viviparously  pro- 
duced young  with  nourishment  for  a  time  after  birth.  The  class 
Mammalia  is  divisible  into  the  following  groups :  * — 

A.  There  are  large  and  distinct  coracoid  bones,  which  articu- 
late with  the  sternum. 

The  ureters  and  the  genital  ducts  open  into  a  cloaca,  into 

which  the  urinary  bladder  has  a  separate  opening. 
The  penis  is  traversed  by  a  urethral  canal,  which  opens  into  the 

cloaca  posteriorly  and  is  not  continuous  with  the  cystic 

urethra. 
There  is  no  vagina. 
The  mammary  glands  have  no  teats. 

I.— Omithodelphia. 

1 .  Monotremata  (Echidna  and  Omithorynchus). 

B.  The  coracoid  bones  are  mere  processes  of  the  scapula  in  the 
adult  and  do  not  articulate  with  the  sternum. 

The  ureters  open  into  the  bladder ;  the  genital  ducts  into  a 

urethra  or  vagina. 
The  cystic  urethra  is  continuous  with  the  urethral  canal  of  the 

penis. 
There  is  a  single  or  a  double  vagina. 
The  mammary  glands  have  teats. 

A.  The  embryo  does  not  become  connected  with  the 

wall  of  the  uterus  by  an  allantoic  placenta.     The 
vagina  is  double. 
II.  Didelphia. 

2.  Marsupialia. 

B.  The  embryo  has  an  allantoic  placenta.     The  vagina 
is  single. 

III.  Monodelphia. 

a.  Median  incisor  teeth  are  never  developed  in  either 
jaw. 

*  Huxley's  Anatomy  of  Vertehrated  Ammals,  Chap.  Yin. 
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3.  Edentata  (Sloths  and  Ant-Eaters). 

b.  Median  incisor  teeth  are  almost  always  developed  in 

one  or  both  jaws. 

i.  The  uterus  develops  no  decidua  (non-deciduata). 

4.  Ungulata  (Horses,  etc.). 

5.  Toxodontia  (?)  (Toxodon,  extinct). 

6.  Sirenia  (?)  (Dugong  and  Manatee). 

7.  Cetacea  (Whales,  etc.). 

ii.  The  uterus  develops  a  decidua  (deciduata). 
a.  The  placenta  is  zonary. 

8.  Hydrocoidea  (Hyrox). 

9.  Proboscidea  (Elephants,  etc.). 

10.  Garni vora  (Dogs,  Cats,  Seals,  ete.). 
6.  The  placenta  is  discoidal. 

11.  Bodentia  (Squirrels,  Kats,  etc.). 

12.  Insectivora  (Hedgehogs,  Shrews,  etc.). 

13.  Cheiroptera  (Bats). 

14.  Primates  (Apes,  Man). 

By  the  above  schedule  the  position  of  Man  will  be  seen  to  be 
among  the  Primates. 

The  following  are  the  divisions  of  the  Primates : — 

a,  LemuridaB  (Lemurs). 

1.  Lemurini. 

2.  Cheiromyini. 

6.  SimiadsD  (Apes  and  Monkeys). 

3.  Arctopithecini  (Marmosets). 

4.  Platyrrhini. 

5.  Catarrhini. 

a.  Cynomorpha, 
)8.  Anthropomori^ha. 

a  a.  Hylobates  (Gibbons). 
6  6.  Pithecus  (Orangs). 
c  c.  Troglodytes  (Chimpanzee). 
d  d.  Gorilla. 
c   Anthropoidse,  Man.* 

*  Huxley. 
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GENERAL  STRUCTURE:   INTROSUSCEPTION ;   REPULSION. 

§  2.  The  human  organism  has  a  central  osseous  framework 
which  consists  (1)  of  a  central  axis  constituted  by  the  bodies  of 
the  vertebrae ;  (2)  of  a  series  of  osseous  arcs  divdded  backwards  to 
form  by  their  aggregation  a  large  canal,  in  which  are  contained 
the  principal  organs  of  the  nervous  system ;  (3)  of  a  series  of  arcs 
directed  forwards  bounding  certain  cavities  which  are  occupied 
alone  by  the  organs  of  vision,  smell,  and  taste — then  by  the  cen- 
tral organs  of  circulation  and  the  lungs— lower  down  by  the 
digestive  apparatus — and  lower  still  by  the  organs  of  reproduction ; 
(4)  of  the  appendages  to  various  segments  called  extremities,  the 
anterior  serving  in  a  general  way  for  prehension,  the  posterior  for 
locomotion.*  This  framework  constitutes  the  endoskeleton  and 
consists  of  about  one  hundred  and  eighty-eight  bones.  The  office 
of  this  framework  is  to  secure  a  solidity  and  unity  of  the  body, 
supporting  and  enclosing  the  soft  parts,  and  also  to  furnish  points 
of  resistance  for  muscular  contraction,  thus  making  extensive 
movements  practicable.  Overlying  this  osseous  structure  and 
enclosed  in  its  cavities  are  the  organs  of  assimilation,  embracing 
digestion  and  circulation,  together  with  all  the  organs  of  repro- 
duction and  special  excretion.  Overlying  and  intermingled  with 
these  are  the  muscles  which  promote  internal  functions  and 
which  subserve  the  prehensive  and  locomotive  offices  of  the 
organism.  Overlying  these  in  turn  is  an  epidermal  integument 
covering  the  whole  except  at  sundry  apertures.  Finally  there  is 
an  exoskeleton  in  the  form  of  hairs,  more  abundant  on  the  crown 
of  the  head ;  and  usually  in  the  axillae,  the  pubic  region  and  the 
front  part  of  the  thorax.  In  locomotion  of  the  whole  body  the 
posture  is  erect  with  the  head  at  the  top,  in  equilibrium  upon  the 
vertebral  column,  which  with  the  rest  of  the  body  is  supported 
upon  the  legs  and  feet,  the  two  arms  hanging  free  at  the  sides. 
The  cranium  is  composed  of  two  portions :  the  cranium  proper, 
which  is  the  receptacle  of  the  brain,  and  the  face,  which  is  the 
receptacle  of  the  principal  organs  of  sense  and  of  the  masticatory 
apparatus.  In  man  the  cranium  is  large  and  placed  above  the 
face ;  in  quadrupeds  it  becomes  less  and  recedes  more  and  more 
backwards.     The  cranial  capacity  in  man  is  one  of  the  distinctive 

*  TopiDard*8  Anthropoloify^  Chap.  I. 
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ft-aturea  of  bis  structure,  la  healthy  adults  it  is  invariably  more 
than  forty  cubic  inches  and  sometimes  rises  to  more  than  a 
hundred.  In  the  orang  and  the  chimpanzee  we  have  a  maximum 
of  twenty-six  or  twenty-seven  cubic  inches ;  in  the  gorilla  about 
thirty-five,  which  is  the  nearest  to  the  human  brain.  The  mean 
capacity  of  the  highest  apes  is  about  one-third  that  of  man.  In 
man  the  facial  angle  has  a  minimum  of  56  degrees  and  in  the 
chimpanzee  reaches  a  maximum  of  42  degrees;  in  the  gorilla  say 
32  degrees,  in  the  bear  say  30,  in  the  horse  say  24,  in  the  wild 
boar  say  10  degrees.  The  vertebral  column  or  spine  has  twenty- 
four  sejMirate  bones,  or  vertebne,  below  which  comes  the  sacrum, 
made  up  of  five  consolidated  vertebrce,  succeeded  by  the  coccys, 
consisting  of  four  small  tail  vertebrte,  which  in  adults  also  unite 
to  form  one  bone.  The  seven  vertebra;  neajest  the  skull  are  the 
cervical ;  next  to  these  are  twelve  dorsal  vertebrje,  t«  which  the 
ribs  are  attached  meeting  in  front  in  the  sternum  or  breast  bone. 
Below  the  dorsal  are  the  lumbar  vertebne,  which  are  without  rib 
attachments.  The  foregoing  bones  eonstitufe  the  axial  skeleton. 
The  appendicular  skeleton  consists  of  the  shoulder  girdle  with 
the  bones  of  the  fore  limbs  and  the  pelvic  girdle  with  the  bones 
of  the  posterior  hmbs ;  the  aiial  skeleton  furnishes  the  support  of 
resistance  to  impinging  movements,  the  appendicular  the  support 
of  active  movements  of  the  body  itself.  The  fore-limb  or  arm  has 
thirty  bones,  the  largest  lying  in  the  upper  arm  and  called  the 
humerus ;  at  the  elbow  follow  side  by  side  the  radius  and  the 
ulua  J  at  the  lower  ends  of  these  bonea  are  packed  together  eight 
small  ones  forming  the  wrist ;  then  five  cylindrical  bones  called  the 
metacarpal,  one  for  the  thumb  and  one  for  each  finger,  succeeded 
by  two  bones  in  the  thumb  and  three  in  each  finger,  which  are 
called  phalanges.  The  hind  limb  or  leg  has  thirty  bones,  but  with 
one  less  at  the  ankle  than  at  the  wrist  and  one  at  the  knee  not 
found  at  the  elbow  joint.  The  thigh  bone, — femur — is  the  largest 
in  the  body  and  extends  from  the  hip  to  the  knee  joint.  Below 
are  side  by  side  the  tibia  and  fibula ;  in  front  of  the  knee  joint  is 
the  patella  or  knee  yt&n.  At  the  lower  end  of  the  leg  bonea  comes 
the  foot,  consisting  of  the  tarsus,  metatarsus  and  phalanges.  The 
tarsus  corresponds  with  the  carpus  of  the  wrist  and  is  made  up  of 
seven  irregular  bones,  the  largest  being  the  heel  bone  or  cal- 
caneiun.  The  metatarsus  has  five  bones,  each  having  at  the 
iiatal  end  a  toe ;  in  the  toes  there  are  three  phalanges,  except 
the  great  toe,  which  has  two.     The  arrangement  of  the  bones  of 
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the  appendicular  skeleton  and  also  their  number,  shape  and  size 
favour  a  great  variety  of  motions.* 

§  3.  The  bones  are  articulated  at  the  extremities  in  many 
instances,  so  as  to  permit  the  gliding  of  one  bone  over  another, 
by  ball-and-socket-joints,  hinge-joints,  pivot-joints,  and  gliding- 
joints.  The  bones  are  connected  with  each  other  by  the  connec- 
tive tissues  and  by  cartilages.  They  are  also  connected  by  the 
muscles,  which  form  the  second  important  division  of  the  intro- 
susceptive-repulsive  structure.  The  muscles  are  divided  into  the 
skeletal^  or  voluntary,  and  the  visceral,  or  involuntary ;  the  latter 
promoting  the  movements  of  the  assimilative  functions,  the  former 
the  movements  of  the  introsusceptive.  The  skeletal  muscles 
have  their  two  ends  attached  to  two  different  pieces  of  the 
skeleton,  between  which  more  or  less  movement  is  possible.  In 
the  great  majority  of  cases  a  true  joint  lies  between  the  bones  on 
which  the  muscle  can  pull,  so  that  when  the  latter  contracts  it 
produces  movement  at  the  joints.  Usually  that  part  of  the 
skeleton  to  which  one  end  of  a  muscle  is  fixed  is  more  easily 
moved  than  the  part  on  which  it  pulls  by  its  other  tendon.  The 
less  movable  attachment  is  called  the  origin,  the  more  movable 
the  insertion  of  the  muscles.  The  action  of  the  muscles  upon 
bones  is  lever  action,  and  the  human  body  contains  all  the  three 
forms  of  levers  recognised  in  mechanics.  Some  of  the  muscles 
belonging  to  the  introsusceptive  system  are  not  directly  attached 
to  bones,  as  certain  of  the  facial  muscles — those  opening  the 
mouth  and  those  closing  the  eye  for  example — but  nearly  all  of 
them  are  attached  at  one  end  or  the  other  to  the  osseous  frame- 
work. By  means  of  the  osseous  and  muscular  apparatus  acting  in 
the  manner  just  indicated  all  the  movements  of  locomotion  and 
prehension  are  accomplished.* 

§  4.  The  third  important  element  in  self  mobility  is  the 
nervous  system,  which  directs  and  stimulates  the  muscular  action. 
This  as  before  we  will  reserve  to  be  considered  last. 

§  5.  The  skin  operates  as  a  protective  covering,  as  an  absorb- 
ent, and  as  an  organ  of  excretion.  It  consists  of  two  distinct 
layers:  an  outer,  the  cuticle  or  epidermis,  and  a  deeper,  the 
dermis,  cutis  vera,  or  corium.  The  former  consists  of  cells 
arranged  in  many  layers  and  united  by  a  small  amount  of  cement- 

*  Cf .  Huxley's  Anatomy  of  Vertebrated  Animals ;   Topinard*s  Anthropology ; 
Huxley  and  Voumans's  Phygiology  and  Hygiene  ;  Martin's  The  Human  Body, 
^  Cf.  same  authorities,  especially  Martin's  The  Human  Body. 


iiig  substance ;  the  latter  consists  of  &  close  network  of  elastic 
and  white  fibrous  tissue,  which,  becoming  wider  meshed  below, 
passes  gradnally  into  the  subcutaneous  areolar  tissue  which 
attaches  the  akin  loosely  to  the  parts  beneath.  The  outer  surface 
of  the  cutis  vera  is  almost  everywhere  raised  into  minute  eleva- 
tions called  the  i>apill£e,  on  which  the  epidermia  is  moulded,  so 
ttiat  its  deep  side  presents  pits  corresponding  to  the  projections 
of  the  dermis.  These  papilla;  contain  blood-vessels  and  also 
nerve-fibres  or  their  connections.  The  skin  also  contains  stt^on- 
jjarous  or  sweat  glands  and  aebacecnis  or  oil  glands,  the  former 
having  chiefly  an  excretory  office,  while  the  latter  are  mainly 
protective  in  their  functions,  lubricating  the  skin  and  the  liairs.' 

§  6.  There  is  one  special  set  of  organs  which  primarily  belongs 
to  the  introsusceptive-repnlsive  system,  as  exhibiting  one  phase  of 
bodily  movements  for  communication  with  the  environment,  to 
which  we  will  here  make  reference.  'The  voice  consists  of 
sounds  produced  by  the  vibrations  of  two  elastic  bands,  the  true 
vocai  cords,  which  are  placed  in  the  larynx,  an  upper  modified 
portion  of  the  passage  which  leads  from  the  pharynx  to  the  lungs. 
When  the  vocal  cords  ai'e  put  in  a  certain  position  air  driven  past 
them  sets  them  in  periodic  vibration  and  they  emit  a  musical 
note ;  the  lungs  and  respiratory  muscles  are  therefore  accesBoiy 
parts  of  the  vocal  apparatus;  the  strength  of  the  blast  produced 
by  them  determines  the  loudness  of  the  voice.  The  larynx  itself 
is  the  essential  voice-organ :  its  size  primarily  determines  the 
pitch  of  the  voice,  which  is  lower  the  longer  the  vocal  cords ;  and 
hence,  shrill  in  children,  and  usually  higher  pitched  in  women 
than  in  men  ;  the  male  larynx  grows  rapidly  at  commencing  man- 
hood, causing  the  change  commonly  known  as  the  "  breaking  of 
the  voice."  Every  voice,  while  its  general  pitch  is  dependent  on 
the  length  of  the  vocal  cords,  has,  however,  a  certain  range 
within  limits  which  determine  whether  it  shall  be  soprano,  mezzo- 
soprano,  alto,  tenor,  baritone,  or  baas.  This  variety  is  produced 
by  muscles  within  the  larynx  which  alter  the  tension  of  the  vocal 
cords.  Those  characters  of  voice  which  we  express  by  such 
phrases  as  harsh,  sweet,  or  sympathetic  depend  on  the  structure 
of  the  vocal  cords  of  the  individual;  cords  which  In  vibrating 
emit  only  harmonic  partial  tones  are  pleasant ;  while  those  in 
which  inharmonic  partials  are  conspicuous  are  disagreeable.  The 
vocal  cords  alone  would  prtduce  but  feeble  sounds ;  those  that 
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they  emit  are  strengthened  by  sympathetic  resonance  of  the  air 
in  the  pharynx  and  mouth,  the  action  of  which  may  be  compared 
to  that  of  the  sounding-board  of  a  violin.  By  movements  of 
throat,  soft  palate,  tongue,  cheeks,  and  lips  the  sounds  emitted 
from  the  larynx  are  altered  or  supplemented  in  various  ways  and 
converted  into  articulate  language  or  speech.'* 

§  7.  The  organs  of  special  sense  are  a  part  of  the  systems  of 
communication  of  the  organism  with  its  environment,  and  are 
thus  to  be  properly  classed  as  organs  of  introsusception  and  repul- 
sion. But  their  features  are  best  considered  in  close  connection 
with  the  genesis  of  sensations,  and  we  will  accordingly  defer  to  the 
next  part  of  this  work  a  special  delineation  of  their  characteristics, 

ASSIMILATION,   EXCRETION,   AND   REPRODUCTION. 

§  8.  Man  has  thirty-two  permanent  teeth,  which  are  adapted 
both  for  cutting  and  for  crushing  food.  He  has  three  pairs  of 
salivary  glands  whose  secretions  are  somewhat  diflFerent,  inter  aese. 
He  has  one  stomach,  a  small  intestine  and  a  large  intestine  coiled 
in  the  abdominal  cavity,  the  two  being  together  about  twenty- five 
feet  long.  His  gastric  and  intestinal  secretions  and  their  eflFects  do 
not  differ  materially  from  what  has  been  set  forth  in  the  preceding 
chapter  but  one  (§  47).  The  lymphatics  bring  finally  the  nutri- 
ment into  two  main  trunks  which  open  into  the  venous  system 
on  each  side  of  the  neck  at  the  point  of  junction  of  the  jugular 
and  subclavian.  The  trunk  on  the  right  side  is  much  the 
smaller  and  is  called  the  right  lymphatic  duct;  the  other  is 
called  the  thoracic  ditct  and  receives  the  major  part  of  the  lymph. 
The  heart  in  man  is  quadrilocular  and  is  enclosed  in  a  loose  bag 
of  connective  tissue,  called  the  pericardium.  The  wall  of  the 
heart  itself  is  chiefly  made  up  of  striped  muscular  tissue,  through 
whose  movements  the  heart-beats  are  produced.  The  heart  and 
the  two  lungs,  one  on  each  side  of  the  heart,  occupy  the  principal 
portion  of  the  thoracic  cavity,  which  is  separated  from  the  abdo- 
minal by  the  diaphragm.  The  phenomena  of  circulation  have 
already  been  described,  l^^xcretion  is  accomplished  through  the 
skin,  the  large  intestine,  the  kidneys  and  the  bladder,  and  the 
lungs.  Reproduction  is  accomplished  gamogenetically  and  vivi- 
parously,  as  in  all  mammalia.  The  zoosperms  of  mankind  are 
about  0""''04  (ij  J)^)  inch)  in  length.      The  seminal  fluid  is  an 
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albuminouB  liijuid  containing  granules  and  zoosperms.  Tbe 
oviira  is  discharged  from  the  ovary  into  the  uterus  at  periodical 
intervals  of  about  a  lunar  month.  Pregnancy  lasts  about  275 
days,  l^actation  lasts  nearly  a.  year  after  birth  of  the  child.  Im- 
pregnation takes  place  normally  by  intromission  of  the  penis 
within  the  female  vagina  and  tbe  discharge  there  of  the  male 
seminal  fluid  whose  spermatozoa  find  their  way  into  the  uterus 
anil  are  brought  into  contact  with  the  ovum.' 


S  9.  The  blood  consists  of  plasma,  mainly  water  containing  in 
solution  serum  albumin,  sodium  salt*,  smaller  amounts  of  those 
of  other  metals  and  extractives,  of  which  the  moat  important  are 
urea,  creatin,  and  grape  sugar;  red  corpuscles  containing  rather 
more  tlian  half  their  weight  of  water,  the  remainder  being  mainly 
hiem<^lobin,  other  proteids,  and  potash  salts ;  white  corpuscles 
consisting  of  water,  various  proteids,  glycogen  and  potash  salts  j 
gases  partly  dissolved  in  the  plasma  or  combined  with  its  sodium 
salts,  and  (oxygen)  partly  combined  with  the  htemoglobin  of  the 
red  corpuscles.  The  specific  gravity  of  the  blood  is  on  the  average 
1055.  The  total  amount  is  about  ^  of  the  whole  weight  of  the 
body,  so  the  quantity  in  a  man  weighing  75  kilos  (165  lbs.)  is 
atwut  5'8  kilos  (12-7  lbs.).  Ofthia  at  any  moment  about  one-fourth 
would  be  found  in  the  heart  and  large  blood-vessels ;  and  equal 
quantities  in  the  capillaries  of  the  liver  and  in  those  of  the  muscles 
which  move  the  skeleton ;  while  the  remaining  fourth  is  distributed 
among  the  remaining  parts.  The  lymph  is  the  blood  minus  red 
corpuscles  and  considerably  diluted,  containing  also  minute  quan- 
tities of  substances  derivetl  from  neighbouring  tissues,  It  contains 
also  a  considerable  quantity  of  carbon  dioxide  gas. 

§  10.  The  body  loses  about  eight  pounds  (4  kilogr.)  of  matter 
daily  by  eshalatory  and  excretory  processes.  This  continual 
waste  must  be  supplied  by  aliment.  With  this  consumption  of 
matter  is  the  hberation  of  a  large  amount  of  kinetic  force  ;  this 
must  also  be  supplied  from  the  materials  introduced.  The  aliment 
t.hen  must  supply  material  for  the  maintenance  and  growth  of  the 
tissues  and  for  the  generation  of  the  forces  requisite  to  carry  on 
all  the  organic  functions.  The  alimentary  principles  may  l>e 
classed  as  Proteids,  Albuminoids,  Hydrocarbons,  Carbohydrates,  or 
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Amyloids,  and  Inorganic  Bodies.  The  proteids  are  composed  of 
carbon,  hydrogen,  oxygen,  azote,  and  sulphur.  They  are  obtained 
from  both  animals  and  plants.  The  chief  are  myosin  and  syntonin 
found  in  the  lean  of  all  meats,  egg  albumen,  casein,  gluten,  and 
vegetable  casein.  The  composition  of  the  albuminoids  is  effected 
from  the  same  elements  as  the  proteids,  except  that  sulphur  is 
rarely  found.  They  are  not  able  wholly  to  replace  proteids  as 
foods  though  supplementing  them.  Gelatin  is  the  most  important, 
which  is  yielded  by  the  white  fibrous  tissue  of  animals  when 
cooked.  The  hydrocarbons  are  fats  and  oils  and  do  not  contain 
azote ;  the  oxygen  is  present  in  small  proportion  as  compared  with 
the  hydrogen.  In  the  amyloids  there  is  one  atom  of  oxygen  for 
every  two  of  hydrogen.  The  latter  comprise  starch,  dextrin, 
gums,  and  sugar ;  they  are  mainly  of  vegetable  origin,  sugar  of 
milk  and  glycogen,  however,  being  derived  from  animals.  The 
inorganic  bodies  of  alimentary  use  are  chiefly  water  and  various 
salts,  and  mineral  principles. 

§  11.  Aliment  is  taken  into  the  organism  chiefly  in  the  form 
of  water,  flesh,  eggs,  milk,  and  vegetables.  Flesh  contains  proteids, 
especially  myosin ;  gelatin  yielding  matters  in  the  white  fibrous 
tissue  ;  stearin,  palmatin,  margarin,  and  olein,  among  the  fats ;  a 
small  amount  of  amyloids  in  the  form  of  glycogen  and  grape 
sugar;  also  inosite,  a  kind  of  sugar  found  only  in  muscles. 
Flesh  also  contains  much  Water  and  a  considerable  number  of 
salines,  especially  potassium  phosphate.  Eggs  contain  a  large 
amount  of  egg  albumen  and  also  fats.  Milk  contains  casein,  several 
fats  in  the  butter,  an  amyloid,  milk  sugar,  much  water,  and  salts, 
especially  potassium  and  calcium  phosphates.  The  best  vegetable 
food  is  wheat.  This  contains  in  1000  parts,  135  of  proteids,  568  of 
starch,  46  of  dextrin  (an  amyloid),  49  of  grape  sugar,  19  of  fats, 
32  of  cellulose,  and  the  remainder  of  water  and  salts.  The  proteid 
of  wheat  is  gluten.  Some  other  cereals  have  a  larger  proportion 
of  starch  but  none  have  so  great  an  abundance  of  proteid  food. 
Fresh  vegetables  and  fruits  are  mainly  valuable  for  their  salts. 
The  needs  of  the  human  organism  are  hence  supplied  best  by  a 
mixed  diet,  azote  being  derived  from  the  proteids,  and  carbon 
mainly  from  the  hydrocarbons  and  the  amyloids.  Hydrogen  is 
also  derived  from  these  foods  a^  well  as  from  water ;  oxygen  like- 
wise from  foods  and  water,  though  mainly  received  from  the  air 
and  taken  into  the  lungs.  The  various  food  materials  have 
frequently  need  of  special  preparation  by  way  of  cooking  before 


256      MATEUIAL   COKDTTIOKS  OF  COTfSCKlUSNP.SS.      Vavi  JIT. 

being  taken  into  the  stomach  ;  and  having  once  been  introduced 

into  the  body  they  go  through  all  the  modifications  induced  by 
the  digestive  processes  ere  tliey  are  taken  up  into  the  structure 
itself.  Before  reaching  their  uUinmte  destiuation  they  are  some- 
times stored  up  for  awhile,  the  liver  operating  as  a  storehouse  of 
glycogen  and  the  adipose  tissue  of  fatty  matters,  both  of  which 
are  held  in  reserve  against  a  failure  of  in tro susceptive  supply. 
The  temperature  of  the  human  body  is  36  to  37°  C 


THE    NERVOUS   SYSTEM, 

5  1 2.  The  central  nervous  system  in  man  embraces  the  cereb)-o- 
spinal  axis  and  the  syvipatlietic  centres.  Sporadic  ganglia  may 
have  central  functions,  but  we  do  not  yet  know  that  they  have.  The 
cerebro-Bpinal  axis  includes  the  Eiicifjihalon  or  Brain  and  the 
Spinal  Cord,  which  are  united  and  continuous  from  the  head 
through  the  foramen  magnum  of  the  occipital  bone  and  through 
the  cavitiea  of  the  vertebne  and  terminating  between  the  first  and 
second  lumbar  vertebrce  in  a  slender  filament,  the  filum  termi- 
nule  which  runs  to  the  end  of  the  neural  canal  behind  the 
sacrum.  This  axis  is  bilaterally  symmetricaJ  throughout;  the 
nerve-substance  is  enveloped  in  three  membranes :  the  external,  or 
dura  mater,  the  medial,  or  arachnoid,  and  the  internal,  or  pia 
Tnater.  The  dura  viater  is  a  very  tough  and  strong  membrane 
composed  of  white  fibrous  and  elastic  connective  tissues ;  in  the 
skull  it  adheres  by  the  outer  surface  to  the  cranial  bones  forming 
also  their  periosteum  j  in  the  vertebral  column  it  is  only  attached 
here  and  there  to  the  bones  which  have  a  separate  periosteum. 
The  arackno'id  membrane  has  two  layers  containing  between  them 
a  watery  fluid  called  the  cerebro-sj/inal  fluid ;  the  membrane  is 
composed  of  flat,  closely  fitting  cells.  Thepw  mater  is  of  similar 
material  to  the  dura  but  with  fibres  woven  less  closely  so  as  to 
make  a  less  dense  and  tough  membrane.  It  contains  many  blood 
vessels  which  after  breaking  up  into  minute  branches  pass  into 
the  nervous  matter  beneath.* 

§  13.  The  Brain  is  an  aggregate  of  mixed  grey  and  white  nerve 
matter  and  is  divided  into  various  distinct  parts.  The  average 
weight  of  the  brain  in  the  adult  male  is  about  50  ounces,  the 
female  adult  brain  being  about  6*5  ounces  less.  The  brain  is 
divided  intt>  the  Fore-Brain,  Mid-Brain  and  Hind-Brain.     The 
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fore-iiraiii  comprises  the  Cerebrum,  the  Olftictori/  Lobes,  the 
Corpora  StritUa  and  the  Optiei  Thalami.  The  mid-brain  includes 
the   Corpora  Quatirifjemina  and  the  Crura  Cerebri,     The  hind- 


hiain  compriBes  the  Cerebellum,  the  Pone  Varolii,  and  the 
Medulla  Oblmi(/at't..  The  eerehriiin  U  the  liighest  and  largest 
portion  of   tht;   hrain.     It   is    egg-shnped,  hut   flattened  on  the 
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under  side.  It  consists  of  two  large  convoluted  hemispheres 
separated  in  a.  grent  iiart  of  their  extent,  hy  !i  fissure  termed  thu 
great  longitudinal  fissure.  The  olfaetory  lobes  arc  located  one 
beneath  each  cerebral  hemisphere  and  wre  small  bodies  of  no  con- 
spicuous character  in  the  human  brain.  The  corpora  striata  are 
two  large  ovoid  masses  of  grey  matter  the  greater  part  of  which 
is  imbedded  in  the  middle  of  the  white  substance  of  the  hemt- 
si>here  of  the  brain.  At.  some  depth  from  Ibe  surface  of  the 
corpus  striatum  white  fibres  cut  into  it  which  are  prolonged  from 
the  corres|K)nding  cerebral  peduncle  and  give  it  a  streaked  appear- 
ance. The  optici  thalami  are  of  an  oval  shape  and  real,  upon 
the  eorresjwndiiig  cerebral  crura,  which  they  in  a  manner  embrace. 
On  the  outer  side  each  thalamus  is  bounded  by  the  corpus 
striatum  and  is  there  continuous  with  the  white  substance  of  the 
hemisphere  ;  the  inner  aide  of  the  two  thalami  are  turned  to  each 
other.  The  corpora  quadrigemina  are  four  rounded  emineneea 
separAted  by  a  crucial  depression,  placed  two  on  each  side  of  the 
middle  line,  one  before  the  other.  They  are  connected  with  the 
baek  of  the  optici  thalami  and  with  the  cerebral  peduncles  on 
either  aide.  The  upper  or  anteiior  cori>ora  are  somewhat  larger 
and  darker  in  colour  than  the  posterior.  In  the  adult  both  jiairs 
are  solid  and  are  composed  of  whit«  substance  outside  containing 
grey  matter  within.  They  receive  bands  of  white  fibres  from  below. 
A  white  cord  also  ]>.isses  up  on  each  aide  from  the  cerebellum 
to  the  corpora  iiud  is  continued  onward  to  the  thalami ;  these 
two  white  cords  are  the  superior  peduncles  of  the  cerebellum.  At 
each  side  the  corpora  quadrigemina  send  off  two  wliite  tracts 
which  pass  t/i  the  tlialami  and  to  the  commencemeut  of  the  optic 
nerves.  The  crura  cerebri  are  two  broad  diverging  bundles  of 
fibres  lying  below  the  corjwra  quadrigemina.  The  cerebellum 
couaists  of  a  body  and  three  pairs  of  crura  or  i)eduncles.  The 
superior  crura  connect  the  cerebellum  with  the  cerebrum 
through  the  corpora  quadrigemina.  The  inferior  crura  pass 
downward  to  the  back  part  of  the  medulla  oblongata.  The 
middle  crura  pass  from  the  middle  of  the  cerebellum  around  the 
outer  aide  of  the  crura  of  the  cerebrum  and  meet  in  front  of  the 
pons  Varolii,  conBtiluling  its  traneverae  fibres.  They  connect 
the  two  halves  of  the  cereliellum  below.  The  body  of  the 
cerebellum  consists  of  two  lateral  heniispheres  joined  together  by 
a  median  portion  called  the  vermiform  process.  Its  greatest 
diameter  is  transverse ;  it  is  about  three  and  a  half  or  four  inched 
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wide,  about  two  or  two  and  a  half  from  before  backwards  and  about 
two  inches  deep  in  the  thickest  part,  but  is  much  thinner  all 
around  its  outer  border.  The  body  of  the  cerebellum  at  the  surface 
and  for  some  depth  consists  of  numerous  nearly  parallel  laminae 
or  foliae ;  they  are  not  convoluted  but  are  separated  by  fissures 
{mdci)  of  different  depths.  The  pons  Varolii  is  situated  below 
and  behind  the  crura  cerebri  and  between  the  middle  crura  of  the 
cerebellum  and  above  and  in  front  of  the  medulla  oblongata. 
It  consists  of  transverse  and  longitudinal  white  fibres  interspersed 
with  a  quantity  of  diffused  grey  matter.  The  transverse  fibres 
with  a  few  exceptions  enter  the  cerebellum  as  its  middle  crura  and 
form  a  connecting  system  for  its  two  hemispheres.  The  longi- 
tudinal fibres  are  those  which  ascend  from  the  medulla  oblongata 
into  the  crura  cerebri,  augmented,  it  would  seem,  by  others  which 
arise  within  the  pons  from  the  grey  matter  scattered  through  it. 
The  medulla  oblongata  is  an  expansion  of  the  spinal  cord,  con- 
tinuous with  it,  but  lying  wholly  within  the  cranial  cavity.  Its 
upper  epd  passes  into  the  pons  Varolii.  It  is  of  pyramidal  form, 
having  its  broad  extremity  turned  upwards,  from  which  it  tapers 
to  its  point  of  union  with  the  spinal  cord  ;  it  is  expanded  laterally 
at  it>s  upper  part.  Its  length  is  about  an  inch  and  a  quarter  ;  its 
greatest  breadth  about  three  quarters  of  an  inch  and  its  thickness 
about  half  an  inch.* 

§  14.  The  foregoing  divisions  of  the  brain  include  its  most 
salient  and  important  parts.  These,  however,  do  not  fill  the 
whole  cranial  space.  Between  the  corpus  callosum  above  and 
the  crura  below,  the  two  hemispheres  of  the  cerebrum  are  partially 
separated  from  each  other  so  as  to  leave  an  interval,  the  general 
ventricular  space.  This  is  divided  so  as  to  form  five  separate 
ventricles.  The  ventricles  contain  a  small  amount  of  cerebro-spinal 
liquid  and  are  lined  with  epithelium  which  in  early  life  becomes 
ciliated.  There  are  also  smaller  parts,  as  the  pineal  and  pituitary 
glands,  which  have  no  special  physiological  importance. 

§  15.  The  brain,  as  already  shown,  contains  both  cells  and 
fibres,  the  former  being  represented  by  the  grey  substance  and 
the  latter  for  the  most  part  by  the  white.  By  fiu:  the  largest 
amount  of  grey  matter  is  situated  upon  the  convoluted  surface  of 
the  cerebrum  and  the  laminated  siuface  of  the  cerebellum.  In 
the  crura  cerebri  the  grey  matter  is  collected  into  a  dark  mass  in 
the  interior;  the  same  is  true  of  the  pons  Varolii  and  the  medulla 
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and  also  of  the  corpora  qiiidrigemina.  The  corpora  striatal  aie 
masses  of  grey  matter  streaked  with  wliit*.  The  cerebrum  has 
its  interior  made  up  of  wliite  substance ;  so  also  the  cerebellum  : 
but  the  medulla  and  other  parts  just  mentioned  have  their  sur- 
faces of  white  matter.' 

5  16.  The  subsequent  diagrams  will  exhibit  the  reltttioufl  of  the 
different  parts  of  the  brain  with  each  other  and  with  the  remainder 
of  the  nervous  system. 


§  17.  The  spinal  cord  consists  of  a  column  of  white  fibrous 
matter  with  a  giey  portion  enclosed.  Its  average  diameter  is 
about  19  mm.  (f  inch)  and  its  length  0-43  m.  (17  inches). 
It  weighs  42'5  grams  (IJ  ounce). 

The  spinal  cord  ii*  somewhat  cylindrical  in  form,  but  is 
flattened  from  before  backward.  It  presents  two  enlargements, 
called  the  cervical  enlargement  and  the  lumbar  enlargement, 
which  correspond  with  the  large  nerves,  emanating  from  these 
portions,  to  be  distributed  to  the  upper  and  the  lower  limbs. 
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The  apintil  eord  is  divided  hy  llie  anterior  and  the  |}OPterior 
median  fissures  into  two  symnielrical  halves;  and  these  are  each 
subdivided  into  three  columnp,  the  anterior,  the  lateral,  and  the 
postwar  columnti,  by  the  anterior  and  the  posterior  lateral  fis- 
sures. The  Hpinnl  nerves  originate  from  each  Bide  of  the  cord,  by 
anterior  and  posterior  roots,  which  rise  from  the  corresponding 
lateral  fissure?. 
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§  18.  The  centres  of  the  sympathetic  system  next  in  order 
demand  attention :  but  merely  mentioning  them  we  will  leave 
them  for  consideration  with  the  remainder  of  the  sympathetic 
nervous  apjiaralus.     Connected   with  the   cercbro- spinal   centres 
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arc  the  ntrves  wliicli  in  all  tlieir  ramiti cations  make  up  tlie  peri- 
pheniJ  system.  Some  of  tlicse  make  their  connections  with  the 
brain  and  some  of  tliem  with  the  spinal  cord. 

The  Vninial  nerves,  or  nerves  originating  in  the  brain,  consist 
of  twelve  piiirs,  named  from  before  backward. 

The  Olfactory,  or  first  pair  of  nerves,  are  situated  beneath  the 
anterior  lobes  of  the  cerebrum,  and  are  distributed  to  the  macoufi 
membrane  of  the  upf>er  part  uf  the  nose.   They  are  nei'vea  of  sniell. 

The  Optic,  or  second  pair  of  nerves,  diverge  from  tlie  optic 
commissure,  nnd  jiass  into  the  orbits,  where  they  are  distributed 
to  the  retina  of  the  eyeball.     They  are  -nerves  of  visum. 

The  Oculu-mOtOTi  or  third  pair  of  nerves,  originate  from 
betwwm  the  crura  of  the  cerebrum  and  in  front  of  the  [tone,  and 
iire  distributed  to  the  muscles  moving  the  eyeball.  They  are 
motor  nerves. 

Tlie  Pathetic,  or  fourth  jwiir  of  nerves,  origiuate  from  behind 
the  quadrigeminal  bodieis,  and  are  distributed  to  the  superior 
oblique  muscle  of  the  eye.     They  axe  nwlor  nerves. 

The  TAgemiwd,  or  fifth  pair,  liave  two  roots,  like  the  spinal 
nerves,  and  one  of  these  roots  lias  a  ganglion,  beyond  which 
proceeds  a  common  trunk,  which  divides  into  three  branches: 
(1st)  The  Ophtkainiic  nerve,  distributed  to  the  lachrymal  gland, 
the  skin  and  muscles  of  the  forehead,  the  iris,  the  eyelids,  and 
the  skin  of  the  nose ;  (2nd)  The  Sv.perlor  Maxillary  nerve, 
distributed  to  the  cheeks,  the  nose  and  upjier  lip,  the  upper  teeth, 
the  mouth,  and  the  pharynx ;  (3rd)  A  branch  which  unites  with 
the  small  root  of  the  trifacial  nerve,  and  forms  the  Inferior 
MiixUUiry  neriv,  which  is  divided  into  two  branches,  one  going 
to  the  muscles  that  move  the  jaw,  and  the  other  to  the  external 
ear,  the  tongue,  the  lower  teeth,  the  chin,  and  the  lower  lip. 
The  large  root  is  aenaitive,  and  also  the  nerve  of  taste ;  and  the 
small  root  is  iJiofor, 

The.  Abducent,  or  sixth  \iaii  of  nerves,  arise  between  the  pons 
and  the  medulla  oblongata  in  front,  and  are  distributed  to  the 
external  stmight  mnscles  of  the  orbits.     They  are  motor  nerues. 

The  Facial,  or  seventh  pair  of  nerves,  arise  between  the  pons 
and  the  medulla  oblongata  at  the  sides,  and  are  distributed  to 
the  muBclea  of  the  ear,  the  upper  part  of  the  neck,  and  to  the 
temples,  cheeks,  forehead,  eyelids,  nose,  lips,  and  chin.  These 
are  motor  nerves,  and  they  produce  all  the  emotional  changes  in 
the  expressions  of  the  face. 
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The  Auditory,  or  eighth  (tair  of  nerves,  originate  from  the 
skies  of  the  medulla  oblongata,  and  are  distributed  to  the  laby- 
rinth of  the  ear.     They  are  nerves  of  hearing. 

The  Qio8fuyp}uir!fnfieal,  or  ninth  pair  of  nerves,  arise  by  five  or 
six  roots  from  each  side  of  the  medulla  oblongata,  and  are  dis- 
tributed to  tile  lining  membrane  of  the  internal  ear,  the  tonsils,  the 
muscles,  and  mucous  membrane  of  the  pharynx,  and  the  root  of 
the  tongue.     They  are  sensitive  nerves,  and  also  nerves  of  taste. 

The  Pneumoijastric,  or  tenth  pair  of  nerves,  arise  by  from  ten 
to  fifteen  roots  from  each  side  of  the  medulla  oblongata,  descend 
through  the  neck  and  thorax,  and  are  distribut«d  to  the  larynx, 
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the  trachea,  the  lungs,  the  heart,  the  pharynx,  the  (esophoguB, 
and  the  stomach.     They  are  sensitive  nerves. 

The  Accessory,  or  eleventh  pair  of  nerves,  arise  by  several 
roots  from  the  spinal  cord,  and  the  upper  parts  of  the  medulla 
oblongata,  and  are  distributed  to  the  larynx,  and  to  the  muscles 
of  the  neck,  aud  the  upper  back  part  of  the  chest.  They  are 
motor  nerves,  and  jireside  over  the  vocal  movements  of  the 
glottis. 

The  Hypoglossal,  or  twelfth  jmir  of  nerves,  arise  from  each 
side  of  the  medulla  oblongata,  and  are  distributed  to  the  muscles 
of  the  tongue.     They  are  the  motor  nerves  of  the  tongue.' 

§  19.  Thirty-one  pairs  of  spinal  nerve  trunks  enter  the  neural 
canal  of  the  vertebral  column  ;  of  these  8  are  cervical,  12  dorsal, 
5  lumbar,  5  sacral  and  1  coccygeal.  The  details  of  the  different 
parts  of  the  body  to  which  they  run  and  from  which  they  proceed 
are  unnecessary  for  the  purposes  of  this  work.  The  entrance  of 
each  ner\e  trunk  through  the  foramina  between  the  vertebrie  by 
two  roots  has  already  been  noted.  The  posterior  root  lias  a  small 
'   Martiiulalc.  '  ilartiadiile'n  Anatomi/,  eU:. 
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gniigliou  whiuli  is  the  only  particular  in  wliich  Ita  apiiearance 
differs  frum  that  of  the  other  ruot.  The  distribution  of  the 
nerveB  ia  shown  in  the  general  view  of  the  nervous  system  given 
in  fig.  1,  {I.  ^60. 

§  20.  The  Byrapathetic  syaLein  consista  of  a  double  chain  of 
very  small  ganglia,  which  estend  from  one  end  of  the  body  to  the 
other,  in  front  of  the  sjnnal  column,  running  through  the  deeper 
parts  of  the  neck,  and  enclosed  in  the  cavities  of  the  chest  and 
abdomen.  The  successive  ganglia  are  connected  with  each  other 
by  fine  nervous  tibros,  which  run  njiward  and  downward  in  the 
direction  of  the  chain,  t'rora  the  ganglia  there  are  also  given  off 
numerous  interlacing  nerves,  which  are  distributed  to  the  great 
internal  organs  of  the  body — to  the  heart.,  the  lungs,  the  stomach, 
tlie  pancreas,  the  liver,  the  intestine,  and  the  kidneys.  These 
ner\'es  are  smaller  than  those  of  the  cerebro-apinal  system,  and 
;ire  lessdistinctly  visible,  owing  to  their  greyish  colour  and  greater 
delicacy  of  texture. 

A  striking  peculiarity  in  the  course  of  the  nerves  belonging  to 
the  sympathetic  system  is  that  they  follow  closely  the  distribution 
of  the  blood-vessels.  Starting  from  the  heart,  they  envelop  the 
great  vessels  with  a  sort,  of  network,  or  plexus,  of  fine  interlacing 
nerves,  which  is  called  the  Arterial  Plexus  of  the  sympathetic 
nerves,  f^h  plexus  is  reinforced  by  fibres  from  the  adjacent 
ganglia,  and  sends  off  corresponding  divisions  with  the  arterial 
branches,  which  follow  their  successive  ramifications,  and  thus 
accompany  them  all  over  the  body,  and  penetrate  with  them  into 
the  substance  of  all  the  organs. 

In  the  neck  and  in  the  chest  the  sympathetic  ganglia  are 
regularly  arranged  in  iiairs,  one  on  each  side  of  the  body,  in  front 
of  (he  spinal  column.  This  regularity  is  especially  marked  in  the 
chest,  where  the  ganglia  are  twelve  in  number,  each  one  resting 
upon  the  head  of  the  corresponding  rib.  But  in  the  up[)er  part 
of  the  abdomen  their  arrangement  is  diflferent.  Immediately 
behind  the  stomach,  and  about  the  great  vessels  given  off  from 
the  aorta  at  this  part,  there  is  a  collection  of  symjtathetic  ganglia 
varying  in  form  and  size.  Of  these  ganglia  tliere  in  one  on  each 
side,  which  is  larger  than  the  rest,  and  which,  from  its  semi- 
circular or  half-inoon  shajx^,  is  called  the  Semilunar  ganglion. 
All  the  ganglia  are  united  with  each  other  and  those  of  the 
opposite  side  by  a  network  of  filaments,  forming  a  close  and 
intricate  central  plexus. 
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From  this  plexus  other  hundles  of  interlacing  filaments  are 
given  off,  which  follow  the  course  of  the  blood-vessela  to  all  the 
abdominal  organs.  It  has  therefore  received  the  name  of  the 
Solar  plexus,  because  the  other  abdominal  plexuses  radiate  from 


it  in  every  direction  like  the  raya  diverging  from  the  sun.  Thus 
the  solar  plexus  holds,  as  it  were,  the  central  place  in  tlie  nervous 
system  of  the  abdomen,  and  by  its  radiating  filaments  controUi 
the  action  of  the  various  orgiina  contained  id  the  abdominal  cavity. 
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Here,  also,  as  in  other  parts  nf  tLe  hot]y,  the  syiiiijathet it- 
plexuses  and  tlieir  brandies  follow  the  course  of  the  blood -v easels, 
emhnicing  them  everywhere  with  a  network  of  intersecting  fibres. 
Koch  synnMithdlic  ganglion  is  united  by  communicating  branches 
with  the  neighbouring  spinal  nerves  and  neartlie  skull  with  varionn 
cranial  nerves  also ;  so  that  the  connections  with  the  cerebro-spinal 
system  are  very  close.' 

5  21.  We  have  now  to  give  an  exjwsition  of  the  functional 
offices  of  the  human  nervous  system.  The  division  of  nerves  into 
(Fjf«r«?U and  f^erCTii  has  been  remarked;  and  also  the  combination  of 
nerves  into  trunks  before  reaching  the  centres  from  the  periphery. 
The  great  majority  of  the  larger  nerve  trunlcs  contain  Ixjth  afferent 
and  efferent  nerve-fibres.  As  the  trunks  break  up,  proceeding  to- 
ward tlie  periphery,  it  Ja  found  that  there  is  a  mixture  of  afferent 
and  efferent  nerves  very  close  to  the  end  of  the  branches ;  but  be- 
fore actually  reaching  a  terminus  there  is  a  sepiiration,  so  that  the 
terminus  is  distinctively  afferent  or  efferent.  Proceeding  the  other 
way,  as  the  nerve  trunk  nears  the  centre,  if  it  he  the  spinal  cord, 
at  the  point  of  sepamtion  into  roots  the  afferent  fibres  all  pass 
into  the  cord  by  the  posterior  or  dorsal  root,  while  the  efferent 
enter  by  the  anterior  or  ventral  rout.  The  cranial  nerves,  with  the 
exception  of  the  trigeminal,  do  not  have  distinct  afferent  and 
efferent  roots  i  at  their  origin  from  the  bruin  most  of  tliem  are 
purely  afferent  or  efferent,  and  the  mixed  character  which  their 
trunks  exhibit  is  due  to  cross  branches  with  neighbouring  nerves. 
The  olfactory,  optic,  and  auditory  nerves  remain  purely  afferent ; 
the  others  are  more  or  less  mixed.  The  nerves  convey  to  and 
from  the  centres  molecular  motion  at.  the  rate  of  about  33  melxea 
(108'24  feet)  ]ier  second.  The  afferent  motions  excite  movements 
of  the  centres  which  we  shall  subsequently  describe.  The  efferent 
motions  excite  various  movements,  according  to  the  nature  of  their 
termini  ;  those  nerves  tenuinating  in  muscles  are  termed  cha- 
racteristically molor  nerves;  those  distributed  to  the  muscles 
of  the  blood-vessels  are  termed  vaso-nwtor  nerves ;  those  distri- 
buted \a  the  organs  of  secretion  and  stimulating  their  activity  are 
often  spoken  of  as  secfdory  nerves ;  wiiile  those  which  are  sup- 
posed lo  govern  the  nutrition  of  the  various  tissues  are  sometimes 
denominated  trophic.  There  is  great  danger,  however,  in  sucL 
classifications  of  nerves  that  we  shall  come  to  regai-d  ]>aTtJcular 
nerves  as  having  some  special  property  of  manifesting  a  particular 
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kind  of  nerve  force,  whereas  the  evidence  thus  far  points  to  the 
conclusion  that  nerve  force  is  always  one  and  the  same,  and  the 
diflferences  in  its  effects  are  solely  attributable  to  differences  of 
terminal  connection.  The  best  general  division  of  nerves  aside  from 
afferent  and  efferent^  is  into  epi-peripheralf  ento-peripheralj  and 
inter-central.^ 

§  22.  The  nerve-centres  are  either  Reflex  or  Self  ^Active  (^Auto- 
matic\  or  both.  The  reflex  centres  are  those  which  act  only  upon 
an  afferent  impulse  which  they  reflect  in  the  form  of  an  efferent 
impulse.  The  self-active  centres  are  those  which  act  of  their 
own  force  without  the  traceable  stimulus  of  afferent  motion. 
There  is  nothing  to  indicate  any  difference  in  kind  between 
these  two  classes  of  centres,  nor  does  there  seem  to  be  anything 
to  show  that  the  same  centre  may  not  be  both  reflex  and 
self-active.  Still  the  fact  remains  that  one  portion  of  nerve- 
centres  is  characteristically  reflex  in  function,  while  another  group 
is  prominently  self-active.  The  principal  region  of  reflex  centres 
is  the  spinal  cord ;  of  self-active  centres,  the  brain.  The  brain, 
however,  has  reflex  centres  as  well  as  self-active  ;  but  there  is  doubt 
whether  the  spinal  cord  has  any  purely  self-active  centres. 

§  23.  The  action  of  cen>tres  is  sometimes  augmentative  and 
sometimes  inAiii^or^/.  During  the  passage  of  an  impulse  along 
a  nerve  fibre  there  is  not  as  a  rule  an  increase  or  diminution  of 
energy.  But  in  passing  through  a  nerve  cell  there  usually  is  a 
very  noticeable  increase.  When  afferent  impulses  reach  a  centre 
already  in  action,  the  activity  of  that  centre  may  according  to 
circumstances  be  augmented  or  depressed.  Similarly,  action  sent 
out  from  the  centres  may  result  sometimes  in  an  augmentation 
of  motor  effects  and  sometimes  in  an  inhibition  or  re2)ression  of 
them.  This  augmentation  and  inhibition  may  be  seen  both  in 
self-activity  and  in  reflex  action. 

§  24.  The  grey  matter  of  the  S2)inal  cord  is  a  collection  or 
series  of  reflex  centres.  It  seems  likely  that  there  are  self-active 
centres  as  well,  but  we  have  not  as  yet  sufficient  knowledge  on  the 
subject  to  declare  positively.  In  addition  to  its  central  office,  the 
spinal  cord  is  a  conductor  of  nervous  motion  between  the  nerves 
and  between  more  remote  portions  of  the  cord  and  the  brain. 
The  main  tracks  of  communication  lie  in  the  white  columns. 
Nerve  roots  enter  the  grey  matter  and  from  the  grey  matter 
medullated  fibres  pass  out  into  a  whit«  column  and  continue  to 
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the  brain  by  a  ilefinitely  marked  path  leading  to  a  brain  centre  or 
centres.  These  i^iths  lie  mainly  in  the  lateral  columns,  the 
afferent  impulifep  tending  to  sjjread  into  tlie  posterior  columns  .ind 
the  efferent  into  the  anterior;  the  main  hulk  of  the  posterior  and 
anterior  coluinits  seems  to  be  made  up  of  eommisRiuuI  fibres  join- 
ing diflFerent  levels  of  the  cord.  The  afferent  fibres  for  the  mo»t 
IMirt  cross  soon  after  they  enter  the  grey  matter  and  proceed  on- 
ward, mainly  on  the  side  opposite  to  that  of  the  nerve  root,  which 
conveyed  tliem  to  the  cord,  while  the  efferent  cross  mainly  in  the 
medulla  before  they  reach  the  cord ;  but  the  crossing  seems  in 
neither  caee  to  be  complete.' 

§  25.  The  medulla  oblongata  contains  the  paths  uf  nervous 
communication  between  the  brain  and  spinal  cord.  It  also 
contains  centres  which  are  prominently  related  to  the  nutritive 
procesBBB.  The  chief  of  these  are :  ( 1 )  The  respiratory  centre  with 
its  neighbouring  convulsive  centre;  (2)  The  vaso-raotor  centre ; 
(3)  The  cardio-inbibitory  centre;  (4)  The  centre  for  deglutition; 
(5)  The  centre  for  the  movements  of  the  cpso]»hagU8  and  stomach 
with  an  allied  vomiting  centre;  (6)  The  centre  for  the  reflex 
excitation  of  saliva  when  afferent  nerves  are  stimulated ;  (7)  The 
diabetic  centre.  There  are  also  centres  for  the  co-ordination  of 
complex  movements.'  The  crura  cerebri  serve  as  the  great  means 
of  communication  between  the  spinal  cord  and  the  higher  purts  of 
the  brain,  and  with  the  jrenB  Varolii  have  an  imi>orlant  central 
functional  value  in  the  co-ordination  of  movements,  especially 
those  concerned  in  the  maintenance  of  equilibrium.  The  cere- 
bellum is  the  chief  organ  of  combined  muscular  movements. 
Flourens  showed  that  when  a  small  portion  of  the  cerebellum  of 
a  pigeon  was  removed  its  gait  became  unsteady;  when  larger 
[•ortions  were  taken  away  its  movemeutfl  became  much  more  dis- 
orderly, and  when  the  whole  of  the  organ  was  removed  there 
occurred  an  almost  total  loss  of  co-ordinating  power.  Similar 
experiments  have  yielded  similar  results.  With  the  removal  of 
or  injury  to  the  cerebellum  there  seems  to  be  an  impairing  of  tbe 
co-ordinatiug  faculties,  though  the  power  to  execute  movements 
still  remains.' 

5  26.  'The  functions  of  the  cerebral  convolutions  are  emi- 
nently psychical  in  nature ;  these  par's  of  the  brain  intervene, 
and  so  far  as  we  can  judge  intervene  only,  in  those  operations 
of  the  nervous  system  in  which  nn  inlelligent  consfiousness  and 
'  Miiitin.  ■  t'f.  Martin;  Knstpr.  '  FrmfiT;  Mortiii. 
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volition  play  a  part.'  *  *  Cutting  or  pricking  the  hemispheres 
is  not  attended  with  either  sensation  cr  movement.  Pressure 
from  above  downwards,  or  concussion,  produces  stupor.  When  the 
hemispheres  are  removed,  the  following  results  are  observed  : — 
First,  the  two  higher  senses  sight  and  hearing  are  lost.  Secondly, 
memory  and  all  the  powers  characteristic  of  intellect  or  thought 
are  abolished.  Thirdly,  volition  in  the  shape  of  purpose  and 
forethought  is  extinguished.  This  is  involved  in  the  loss  of 
intelligence.  An  animal  cannot  proceed  in  the  search  for  food 
without  ideas  of  what  it  wants  and  a  recollection  of  the  means  and 
instrumentality  of  procedure.  Fourthly,  there  is  still  a  power  of 
accomplishing  many  connected  movements.  An  animal  may  walk, 
swim,  or  fly,  but  there  is  no  tendency  to  begin  these  actions.  Fifthly, 
there  remains  an  inferior  form  of  the  sensibility  of  the  three  lower 
senses — touch,  taste,  and  smell.  By  stimuli  applied  to  these 
senses  reflex  movements  may  be  excited.  Thus  the  hemispheres 
are  not  the  exclusive  seat  of  consciousness,  but  they  are  doubtless 
the  seat  both  of  intelligence  and  of  nearly  all  the  innumerable 
shades  and  varieties  of  sensation  and  emotion.  The  attempt  to 
localise  the  mental  functions  in  special  portions  of  the  cerebral 
mass  has  been  thwarted  by  observations  of  a  remarkable  kind. 
The  phrenologists  noticed  cases  where  the  destruction  or  disease 
of  one  hemisphere  was  unaccompanied  with  the  entire  loss  of  any 
function  ;  the  inference  being  that  the  hemispheres  were  dupli- 
cate bodies  performing  the  same  office,  like  the  two  eyes  or  the 
two  halves  of  the  nostrils.  But  cases  have  been  recorded  of 
disease  of  large  portions  of  the  brain  in  both  hemispheres  at  once 
without  apparent  loss  of  function ;  which  would  require  us  to 
extend  still  farther  the  8ui)position  of  a  plurality  of  nervous  tracks 
for  a  single  mental  aptitude.'  ^ 

§  27.  Though  much  more  might  be  said  upon  the  subjects  of 
both  the  anatomy  and  physiology  of  the  human  nervous  system, 
what  remains  is  so  closely  connected  with  pyschologieal  facts  and 
so  dependent  upon  the  latter  even  for  full  exposition,  that  we  will 
bring  to  an  end  here  our  general  survey  of  the  nerological  data 
of  our  science  as  lying  within  the  department  of  biology.  A 
nervous  system  of  the  general  character  we  have  observed  is,  so 
far  as  our  knowledge  goes,  conditional  for  states  of  consciousness. 
How  in  connection  with  such  a  nervous  system  consciousness 
stakes  its  rise  and  is  developed  is  a  matter  for  science  distinctively 

'  Foster.  *  Bain's  Senses  and  Intclkct^  Chap.  H. 
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psychological,  and  its  proper  treatment  reqiiireH  the  aid  of  in- 
trospection. 

§  28.  '  Starting  from  the  ovum  each  human  life  apart  from 
accident  and  disease  rune  through  a  life  cycle  which  terminaten 
on  the  average  after  a  courfle  of  from  75  to  80  years.  The  earliest 
years  are  marked  not  only  by  mpid  growth  but  by  difl'erentiating 
growth  or  development;  then  comes  a  more  stationary  period  and 
finally  one  of  degeneration.  The  life  of  various  tissues  and  of 
many  organs  is  not,  however,  co-estensive  with  that  of  th« 
individual.  During  life  all  the  formed  elements  of  the  body  are 
constantly  being  broken  down  and  removed ;  either  molecularly 
(i.  e.  bit  by  bit  while  the  general  size  and  form  of  the  cell  or  fibre 
remains  unaltered)  or  in  mass,  as  when  hnirs  and  cuticle  are  shed. 
The  life  of  many  organs,  also,  does  not  extend  fn>in  birth  to  death 

at    least   in   a    functionally   active  state '.  During  early 

life  the  body  increases  in  mass,  at  first  very  rapidly  and  then  more 
slowly  till  the  fiJl  size  is  attained,  except  that  girls  make  a  sud- 
den advance  in  that  respect  at  puberty.  Henceforth  the  woman's 
weight  (excluding  cases  of  accnmntation  of  non-working  adipose 
tissue)  remains  about  the  same  until  the  cliniacteric.  After  that 
there  is  often  an  increase  of  weight  for  several  years;  a  man's 
weight  usually  slowly  increases  until  forty.  As  old  age  comes  on 
a  general  dechne  sets  in,  the  rib-cartiliigeH  become  calcified  and 
lime  salts  are  laid  down  in  the  arterial  walls  which  thus  lose  their 
elasticity ;  the  refracting  media  of  the  eye  become  more  or  less 
opaque ;  the  physiological  irritability  of  the  sense-organs  in 
general  diininiahes;  and  fatty  degeneration,  diminishing  their 
working  power,  occurs  in  many  tissues.  In  the  brain  we  find 
signs  of  less  plasticity;  the  youth  in  whom  few  lines  of  Ipiwt 
resistance  have  been  firmly  established  is  ready  to  accept  novelties 
and  form  new  associations  of  ideas;  but  the  longer  he  lives,  tiie 

more   difficult   does   this    become   to  him After   the 

jffime  of  life  the  tissues  dwindle  (or  at  least  the  most  important 
ones)  as  they  increased  in  childhood  ;  it  is  conceivable  that  with- 
out death  this  process  might  occur  until  the  body  was  reduced  to 
its  original  microscopic  dimensions.  Before  any  groat  diminution 
takes  place,  however,  a  breakdown  occurs  somewhere,  the  enfeebled 
community  of  organs  and  tissues  forming  the   man   is   tuiable 

to  meet  the  contingencies  of  life,  and  death  supervenes 

The  actual  moment  of  death  is  hard  to  define ;  that  of  the  body 
generally,  of  the  mass  as  a  whole,  may  be  tiiken  to  be  the  mo- 
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ment  when  the  heart  makes  its  last  beat ;  arterial  pressure  then 
falls  irretrievably,  the  capillary  circulation  ceases  and  the  tissues 
no  longer  nourished  from  the  blood  gradually  die,  not  all  at  one 
instant,  but  one  after  another,  according  as  their  individual 
respiratory  or  other  needs  are  great  or  little.'  * 

§  29.  To  summarise  what  has  been  set  forth  before,  we  have 
the  following  tabular  statement  of  the  different  functional  and 
structural  departments  of  the  human  organism. 

Introsusception  and  Eepulsion. 

The  Absorptive  System  (The  Skin). 
The  Motor  System. 

The  Muscular  System  (The  Muscles). 

The  Osseous  System  (The  Bones). 

The  Eespiratory  System  (The  Respiratory  Apparatus). 

The  Nervous  System  (The  Nerves  and  Centres). 

Expulsion. 

The  Exhalatory  System  (The  Skin  and  Respiratory  Organs). 
The  Excretory  System  (The  Skin,  the  Intestines  and  the 
Urinary  Organs). 

Assimilation  and  Disassimilation. 

The  Digestive  System  (Alimentary  Canal). 

The  Secretory  System  (Secretions). 

The  Circulatory  System  (Blood  and  Lymph  Circulation). 

Reproduction. 

The  Reproductive  System. 

§  30.  The  different  races  of  mankind  are  divisible  into  two 
primary  divisions  :  the  Ulotrich%  with  crisp  or  woolly  hair,  and  the 
Leiotrlchi^  with  smooth  hair. 

The  Ulotrichi  vary  in  colour  from  yellow  brown  to  the  darkest 
hue  known  among  men.  The  hair  and  eyes  are  normally  dark,  and 
with  only  a  few  exceptions  (among  the  Andamanese)  they  are 
(lolicocephali^  or  people  whose  cephalic  index  is  lower  than  80. 
The  cephalic  index  is  the  number  which  expresses  the  proportion 
of  the  transverse  to  the  longitudinal  diameter  of  the  brain  case, 

'  Martin's  Hvman  Bodt/y  Conclusion. 
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the  latter  being  taken  as  100  and  the  former  varying  from  98  or 
99  to  62.     The  Negroes  and  Bushmen  of  ultra-Saharal  Africa  and 
the  Negritos  of  the  Malay  peninsula  and  archipelago  and  of  the 
Papuan  Islands  belong  to  this  Negroid  stock. 
The  Leiotrichi  are  divisible  into : — 

1.  Hhe  Auatralioid  group,  with  dark  skin,  hair,  and  eyes,  wavy 
black  hair  and  eminently  long  prognathous  skulls  (with  large 
cranio-facial  angle)  and  with  well-developed  brow-ridges ;  they  are 
found  in  Australia  and  the  Dekhan. 

2.  The  Mongoloid  group,  with  for  the  most  part  yellowish-brown 
or  reddish-brown  skins  and  dark  eyes,  the  hair  being  long,  black, 
and  straight.  Their  skulls  range  between  the  extremes  of  dolico- 
cephaly  and  brachycephaly  (80  and  above).  They  include  the 
Mongol,  Thibetan,  Chinese,  Polynesian,  Esquimaux,  and  American 
races. 

3.  The  Xanthochroic  group,  with  pale  skins,  blue  eyes,  and 
abundant  fair  hair.  Their  skulls  also  range  between  the  extremes 
of  dolicocephaly  and  brachycephaly.  The  Slavonians,  Teutons, 
Scandinavians,  and  the  fair  Celtic-speaking  people  are  the  chief 
representatives  of  this  division  ;  but  they  extend  into  North 
Africa  and  Western  Asia. 

4.  The  Melanochroic  group,  or  dark  whites,  pale-complexioned 
people  with  dark  hair  and  eyes  and  generally  long  but  sometimes 
broad  skulls.  They  include  the  Iberians  and  '  black  Celts '  of 
western  Europe  and  the  dark-complexioned  white  people  of  the 
shores  of  the  Meditermnean,  Western  Asia,  and  Persia.  Professor 
Huxley  thinks  the  Melanochroi  are  not  a  distinct  group  but  result 
from  a  mixture  of  Australioids  and  Xanthochroi.* 

'  The  above,  with  some  differences  of  arrangement,  will  be  foimd  at  the  oon- 
clasion  of  Huxley's  Anatomy  of  the  Vcrtehratcd  AtnmaU, 
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*  Now  when  the  Creator  had  framed  the  soul  according  to  His  will.  He  formed 
within  the  mind  the  corporeal  universe  and  brought  them  together  and  united 
them  centre  to  centre.  The  soul  interfused  everywhere  from  the  centre  to  the 
circumference  of  heaven,  of  which  she  is  the  external  development,  herself  turn- 
ing in  herself,  began  a  divine  beginning  of  never-ceasing  and  rational  life  enduring 
through  all  time.' — Plato's  Tinupui,  Jowett^s  trans. 

*  Where  wast  thou  when  I  laid  the  foundations  of  the  earth  7  declare,  if  thou 
hast  understanding.  Who  hath  laid  the  measures  thereof,  if  thou  knowest  7  or 
who  hath  stretched  the  line  upon  it?  Whereupon  arc  the  foundations  thereof 
fastened  7  or  who  laid  the  comer-stone  thereof ;  when  the  morning  stars  sang 
together,  and  all  the  sons  of  God  shouted  for  joy  7  .  .  .  .  Then  Job  answered  the 
Lord,  and  said  ....  What  shall  I  answer  thee  7  I  will  lay  mine  hand  upon  my 
mouth.' — Job,  ch.  38,  40. 

'  External  objects  impressed  upon  the  senses  occasion  first  on  the  nerves  on 
which  they  are  impressed  and  then  on  the  brain  vibrations  of  the  small  and  as  wc 
may  say  infinitesimal  medullary  particles.'  *  The  .  medullary  substance  of  the 
brain  is  also  the  immediate  instrument  by  which  ideas  are  presented  to  the  mind ; 
or,  in  other  words,  whatever  changes  are  made  in  this  substance,  corresponding 
changes  are  made  in  our  ideas  and  rice  versa,* — Hartley's  Ohservations  on  Man. 

'  All  sensation  has  for  its  condition  and  starting-point  a  contact  whether  in 
the  centre  of  the  organism  between  cells  and  groups  of  cells  or  at  the  periphery 
between  the  organs  of  the  senses  and  objects  exterior  to  the  organism.  Hence 
the  very  fact  of  sensation  involves  at  once  the  simultaneous  existence  of  a  sentient 
subject  and  of  a  medium  perceived  by  it ;  in  short  of  man  and  the  universe — two 
inseparably  associated  realities.' — Lef^vre's  PW-OMophy^  Part  II.  Chap.  ILL. 
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CHAPTER  XXIII. 

BEFLEX  ACTION  WITHOUT  CONSCIOUSNESS, 

§  1.  Although  consciousness  is,  so  far  as  we  know,  always 
attended  with  nervous  action,  not  all  nervous  action  is  attended 
with  consciousness.  All  that  class  of  movements  which  in  the 
last  two  chapters  were  described  as  Reflex  may  take  place  without 
consciousness,  though  accompanied  frequently  by  other  nervous 
actions  which  develop  consciousness.  A  considerable  degree  of 
perfection  of  animal  movements  may  be  attained,  therefore,  with- 
out the  presence  of  consciousness. 

§  2.  Reflex  action  for  the  most  part  is  not  to  be  regarded  as 
taking  place  without  the  co-operation  of  centres  by  the  mere 
transfer  of  the  same  current  from  an  aflFerent  to  an  efferent  nerve. 
It  is  true,  however,  that  the  end  of  an  afferent  nerve  may  be 
united  with  the  end  of  a  motor  nerve,  and  when  the  union  is 
complete,  excitation  of  the  sensory  may  be  transmitted  to  the 
motor  fibres.  This  was  accomplished  experimentally  by  uniting 
the  central  end  of  the  cut  lingual  nerve,  the  afferent  nerve  of  the 
tongue  with  the  peripheral  end  of  the  cut  hypoglossal,  the  motor 
nerve  of  the  tongue.  The  natural  course  of  a  stimulus  is  upward 
in  the  lingual  and  downward  in  the  hypoglossal ;  but  after  the 
union  had  taken  place,  stimulation  of  the  central  part  of  the 
lingual  produced  contractions  of  the  tongue  such  as  naturally 
follow  stimulation  of  the  hypoglossal ;  while,  inversely,  stimula- 
tion of  the  peripheral  end  of  the  hypoglossal  produced  evidence 
of  pain.*  Moreover  if  the  end  of  a  rat's  tail  be  grafted  into  the 
skin  of  its  back  and  when  the  graft  is  completed  if  the  tail  be 
cut  through  at  its  base,  the  animal  will  at  the  end  of  some 
months  feel  a  pinch  of  the  grafted  tail  and  turn  round  to  bite.'* 
But  normally  it  is  found  that  the  process  of  reflex  transfer  occu- 
pies a  very  noticeable  time,  much  Ignger  than  is  required  for 
transmission  along  the  nerve  fibres.^     From  this  length  of  time 

'  Philipppau  and  Vulpian  {Cirtnptea  Rcndvs,  VI.)  and  Rosentlial  (^Ce      nJblatty 
No.  29,  1864).  2  Bert.  »  Rose 
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the  inference  is  made  that  resisting  forces  in  the  nerve  cell  axe 
at  work  influencing  the  current.  In  addition,  normally,  we  find 
nerve  cells  always  present  where  reflex  transfer  takes  place. 

§  3.  The  efferent  impulses  in  reflex  action  are  determined  both 
by  the  nature  of  the  aflferent  impulaes  and  by  the  changes  taking 
place  at  the  centre.  The  nerve-centre  remaining  constant,  the 
stronger  or  more  numerous  efferent  impulses  will  give  rise  to  the 
stronger  or  more  complex  and  comprehensive  efferent  movements. 
On  the  other  hand,  the  afferent  impulse  remaining  constant,  the 
[ffferent  effect  is  greatly  enhanced  by  augmentations  from  the 
centre.  An  afferent  impulse  passing  along  a  single  sensory  fibre 
may  give  rise  to  efferent  impidses  passing  along  many  motor 
nerves.  The  contact  of  a  hair  with  the  glottis  will  induce  a 
violent  fit  of  coughing.  A  slight  contact  with  the  mucous  mem- 
brane like  that  instanced  would  of  itself  give  rise  to  only  a  few 
and  those  weak  impulses ;  but  the  result  is  the  discharge  of  so 
many  efferent  impulses  as  to  excite  the  action  of  the  respiratory 
muscles  and  many  others  throughout  the  body.  Besides  the 
afferent  action  and  the  nerve-central  action,  the  efferent  effects 
are  controlled  also  by  the  interactions  of  centres  and  nervous 
currents,  these  interferences  being  sometimes  augmentative  and 
sometimes  inhibitory.  Hence  the  movements  resulting  from 
reflex  action  are  usually  very  complex. 

5  4.  The  following  are  Pfliiger's  laws  of  the  reflex  movements : ' 

1.  7'ke  law  of  siTnultaneous  condiidion  for  one-sided  reJUx 
movevietita.  When  a  re6ex  movement  takes  place  on  one  side 
of  the  body  only,  in  answer  to  a  stimulus,  it  is  always  on  that 
side  of  the  body  on  which  the  irritation  of  the  afferent  nerve 
operates ;  the  reason  being  probably  that  the  motor  nervea 
jiroceed  from  ganglionic  cells  which  are  in  direct  connection  with 
the  stimulated  afferent  nerves. 

2.  The  law  of  aymmttry  of  rejlex  actum.  When  a  stimulus 
has  produced  reflex  movements  on  one  side  and  its  continuance 
or  its  further  extension  in  the  spinal  cord  produces  movements  of 
the  opposite  side,  then  the  corresponding  muscles  only  of  this  side 
are  affected.  This  is  owing,  no  doubt,  to  the  commissural  system, 
which  connects  together  the  correBi>onding  gimglionic  cells  of  the 
two  halves  of  the  cord. 

3.  The  unequally  intense  reflex  action  of  the  two  sides  in  the 
event  of  both  being  affected.     When  the  reflex  action  is  stronger 

I    MiiU'Islcy's  Ph!,,i,.h-j>j  .'f  m,,.l,  i:h:vx'.  Ill, 
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on  one  side  than  on  the  other,  the  stronger  movements  take  place 
upon  the  side  of  the  irritation. 

4.  The  lavj  of  irradiation  of  reflex  action^  by  whict  an  ex- 
tension of  reflex  action  takes  place  from  the  nerves  in  which  it 
first  appears  to  neighbom-ing  ones,  owing  to  the  communications 
between  the  different  systems  or  groups  of  ganglionic  cells. 
When  the  excitati  >n  of  an  afferent  cerebral  nerve  is  transferred 
to  motor  nerves,  it  is  observed  that  the  roots  of  both  sorts  of 
nerves  are  placed  nearly  upon  the  same  level  in  the  central  organ, 
or  that  the  motor  nerve  lies  a  little  behind  or  below,  never  in 
front  of  or  above  the  afferent  nerve.  If  the  reflex  action  spreads 
further,  the  way  of  irradiation  is  downward  to  the  medulla 
oblongata ;  stimulation  of  the  optic  nerve,  for  instance,  produces 
contraction  of  the  iris.  In  the  spinal  cord  the  primarily  affected 
motor  nerve  lies  nearly  on  the  level  with  the  stimulated  afferent 
nerve.  But  if  the  reflex  action  spreads,  then  it  passes  upwards 
toward  the  medulla,  \\1ien  the  irritation  has  arrived  at  the 
medulla,  then  it  may  pass  downwards  again. 

5.  The  reflex  action  produced  by  the  irritation  of  an  afferent 
nerve  can  only  appear  in  three  places,  whether  one-sided  or 
occurring  on  both  sides  of  the  body :  (a)  It  appears  in  the  motor 
nerves  which  lie  nearly  on  the  same  level  with  the  excited 
afferent  nerve  ;  (6)  If  reflex  action  implicates  the  motor  nerves 
on  a  different  level,  these  motor  nerves  are  constantly  such  as 
spring  from  the  medulla  oblongata ;  tetanus  and  hysterical  con- 
vulsions in  consequence  of  local  irritations  furnish  examples; 
(c)  The  reflex  action  affects  the  muscles  of  the  body  generally ; 
the  principal  focus  of  irradiation  thereof  being  the  medulla 
oblongata. 

§  5.  The  essence  of  reflex  action  then  is  the  production  of 
action  through  efferent  nervous  movements  which  have  been 
transformed  into  such  from  afferent  impulses  through  the  action 
of  a  nerve-cell.  For  reflex  action  is  required  (a)  a  surface  external, 
or  internal  which  contains  peripheral  termini  of  nerves  and 
which  is  connected  by  {b)  an  afferent  nerve  with  (c)  a  central 
nerve-cell  or  group  of  connected  nerve-cells  which  is  in  communi- 
cation by  means  of  (d)  an  efferent  or  motor  nerve,  or  nerves,  with 
a  muscle  (e)  or  muscles,  or  some  other  irritable  tissue  elements 
capable  of  being  stimulated  by  the  efferent  impulse. 

§  6.  Reflex  actions  may  be  divided,  according  to  the  sphere  of 
their  physiological  effects,  into  epi-peripheral  and  ento-peripheral. 
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The  former  include  those  actions  which  are  manifested  at  the  outer 
IM'fiphery  and  bear  relation  chiefly  to  the  functional  dejtartinents 
of  introsuBceplioH  and  repulsion.  The  latter  include  the  organic 
reflexes  which  operate  within  the  body  and  occasion  functional 
movements,  chiefly  of  the  assimilative  and  excretory  syatema. 
Of  the  en  to- peri  phe  ml  reflexes,  the  stimulation  of  the  peristaltic 
motion  of  the  intestines  by  the  presence  of  the  aliment  may  be 
cited.  Of  the  e  pi -peripheral,  the  sudden  withdrawal  of  a  limb  when 
tickled  or  irritated  may  be  instanced. 

^  7.  Reflex  actions  may  he  innate  or  acquired.  The  consti- 
tution of  the  organism  is  such  as  to  create  at  birth  an  aptitude  for 
particular  reflex  actions.  Sucking  is  a  reflex  action  or  rather  involves 
it;  the  closing  of  the  lips  around  the  nipple  is  a  purely  reflex  act 
stimulated  by  the  simple  contact  of  jjarts ;  and  sucking  is  developed 
immediately  u[ion  birth.  Of  this  order  also  are  the  ento-i>eriphenil 
reflexes,  which  pursue  their  course  without  voluntary  interference. 
On  the  other  hand,  the  recurrenceof  a  particular  stimulation  tends 
to  secure  the  recurrence  of  the  i>articular  reflex  effect  which  fol- 
lowed the  original  stimulation  and  thus  to  educate  nervous  action 
into  si>ecial  channels.  A  vast  variety  of  combined  movement* 
accordingly  are  acquired,  varying  according  to  their  respective 
stimulations,  hut  responding  regularly  anil  unerringly  to  those 
stimulations.  They  are  comprised  under  and  form  a  portion  of 
what  we  call  habitual  actions.  Innate  aptitudes  domuch  to  facili- 
tate and  hasten  acquisitions  of  this  character. 

§  8.  Keflex  actions  exhibit  sometimes  a  regular  co-ordination 
and  sometimes  occur  in  the  shape  of  general  convulsions.  The 
former  class  arise  when  the  peripheral  termini  of  nerves  are  stimu- 
lated alone  and  in  a  manner  not  too  violent.  When,  however,  an 
intense  or  prolonged  stimulus  (or  both)  is  applied  a  general  con- 
vulsion will  often  follow.  This  occurs  also  when  an  aflferent  nerve- 
trunk  is  exeiteil,  or  in  disease,  or  under  the  influence  of  certain 
kinds  of  poison,  particularly  that  of  strychnia. 

5  9.  Reflexes  are  subject  to  inhibition  and  augmentation  in  the 
same  manner  as  alt  other  nervous  actions  and  themselves  contribute 
to  effect  or  wholly  accomplish  various  acta  of  augmentation  and 
inhibition  upon  other  actions.  Wlien  the  brain  of  a  frog  is 
removed  reflex  actions  are  increased,  showing  that  there  must  be 
an  inhibitory  action  of  some  sort  exercised  by  that  organ.  The 
respiratory  and  vaso-motor  centres  may  he  either  inhibited  or 
augmented  by  reflex  influences.     Gollz  observed  that  in  the  case 
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of  a  dog  excited  to  micturition  as  a  reflex  act  by  pressure  on  the 
abdomen  the  animal  was  at  once  stopped  by  sharply  pinching  the 
skin  of  the  leg.  In  the  experiment  of  the  removal  of  the  frog's 
brain,  it  is  found  that  after  this  event,  if  the  animal's  toe  be 
dipped  into  very  dilute  sulphuric  acid,  it  will  be  removed  after  a 
few  seconds ;  but  if  the  sciatic  nerve  of  the  other  leg  be  stimulated 
while  the  toe  is  in  the  acid,  there  is  a  longer  interval  before  the 
toe  is  removed  or  perhaps  this  last  reflex  action  will  altogether  fail 
to  appear. 

§  10.  We  are  chiefly  concerned  with  the  circumstances  and 
extent  of  reflex  action,  without  consciousness.  With  respect  to 
the  presence  or  absence  of  consciousness  ,we  may  note  seven  classes 
of  reflex  actions : — 

1 .  Reflex  actions  of  which  we  are  distinctly  conscious. 

2.  Reflex  actions  which  take  place  during  suspended  or  inter- 
rupted consciousness. 

3.  Reflex  actions  which  occur  prior  to  the  genesis  of  an  indi- 
vidual's consciousness. 

4.  Reflex  actions  which  take  place  together  with  consciousness 
but  either  outside  the  sphere  of  consciousness  or  when  the  whole 
attention  is  elsewhere  concentrated. 

5.  Reflex  actions  which  take  place  in  organi#ns  which  have 
been  conscious,  but  whose  consciousness  has  been  destroyed  by 
disease  or  injury. 

6.  Reflex  actions  which  take  place  normally  in  organisms,  the 
existence  or  nature  of  whose  consciousness  is  indeterminate. 

7.  Reflex  actions  which  take  place  in  organisms  that  cannot  be 
supposed  ever  to  have  any  conscious  experience. 

I  shall  not  attempt  here  to  define  these  classes  or  to  give  in 
detail  the  various  reflex  actions  comprised  under  them.  A  few 
examples  will  be  sufficient. 

§  11.  The  last  two  classes  embrace  the  greater  part  of  the 
animal  kingdom  below  man.  Without  assuming  to  fix  the  points 
at  which  consciousness  may  fairly  be  said  to  begin,  we  are  able  to 
say  that  reflex  action  manifests  itself  at  the  very  beginning  of  self- 
mobility  and  before  anything  like  consciousness  can  be  reasonably 
supposed  to  be  existent.  In  the  amcBba  the  contact  of  an  im- 
pinging body  causes  movements.  Contractility  or  at  least  irrita- 
bility is  the  prime  diff'erentiating  characteristic  of  animal  matter  ; 
and  where  anatomical  examination  discloses  a  nervous  apparatus, 
as  it  does  very  low  down  in  the  animal  scale,  it  is  evidence  that 
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the  response  to  external  stimulus,  which  we  aee,  is  sabstantiully 
secured  through  a  reflex  nervous  action.  As  we  ascend  in  the 
Bcale  we  observe  everywhere  reflex  movements  but  are  unable  to 
say  from  their  presence  alone  that  they  are  not  affected  or  pro- 
duced through  conscious  nervous  action  because  the  indications  and 
manifestations  of  the  latter  are  present  also. 

§  12.  This  difficulty  has  been  overcome  by  a  series  of  re- 
markable experiments  jierformed  ujKin  living  animals  by  removing 
or  disabling  certain  portions  of  the  nervous  apparatus.  Frogs, 
dogs,  and  pigeons  have  been  the  animals  chiefly  operated  upon. 
A  frog  whose  cerebral  lobes  have  been  removed  seems  to  possess 
no  volitional  powers  nor  any  automatic  nervous  action ;  but  by 
the  application  of  the  proper  stimuli,  the  animal  can  be  made  fo 
perform  all  the  movements  which  the  entire  frog  is  capable  of  per- 
forming. '  IL  can  be  made  to  swim,  to  leap,  and  to  crawl.  \\Tien 
placed  on  its  back  it  immediately  recovers  its  natural  position. 
When  placed  on  a  board  it  does  not  fall  from  the  board  when  the 
latter  is  tilted  up  so  as  to  displace  the  animal's  centre  of  gravity  : 
it  crawls  up  the  board  until  it  gains  a  new  position  in  which  its 
centre  of  gravity  is  restored  to  its  proper  place.  Its  movements 
are  exactly  like  those  of  an  entire  frog  except  that  they  need  an 
external  stimulus  to  call  them  forth.  They  inevitably  follow 
when  the  stimulus  is  applied ;  they  come  to  an  end  when  the 
stimulus  ceases  to  act.  By  continually  varying  the  inclination  of 
a  board  on  which  it  is  placed,  the  frog  may  be  made  to  continue 
crawling  almost  indefinitely ;  but  directly  the  board  is  made  to 
assume  such  a  position  that  the  body  of  the  frog  is  in  equilibrium, 
the  crawling  ceases ;  and  if  the  position  be  not  disturbed  the  animal 
will  remain  imiMssive  and  quiet  for  an  almost  indefinite  time. 
When  thrown  into  water,  the  creature  begins  at  once  to  swim 
about,  in  the  most,  regular  manner  and  will  continue  to  swim'till 
it  is  exhausted,  if  there  be  nothing  present  on  which  it  can  eome 
to  rest.  If  a  small  piece  of  wood  be  placed  on  the  water  the  frog 
will  when  it  comes  in  contact  with  the  wood  crawl  upon  it  and  so 
come  to  rest.  Such  a  frog,  if  its  flanks  be  gently  stroked,  will 
croak  ;  and  the  croaks  follow  so  regularly  and  siuely  upon  the 
strokes  that  the  animal  may  almost  be  played  upon  like  a  musical 
instrument.  Moreover,  the  movements  of  the  animal  are  in- 
fluenced by  light ;  if  it  be  urged  to  move  in  any  particular 
direction  it  will  avoid  in  its  progress  objects  casting  a  strong 
shadow.     In    fact   even    to   a    careful    observer   the    differencea 
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between  such  a  frog  and  an  entire  frog  which  was  simply  very 
stupid  or  very  obstinate  would  appear  slight  and  unimportant 
except  in  one  point,  viz.  that  the  animal  without  its  cerebral 
hemispheres  was  obedient  to  every  stimulus  and  that  each  stimulus 
evoked  an  appropriate  movement,  whereas  with  the  entire  animal 
it  would  be  impossible  to  predict  whether  any  result  at  all,  and 
if  so  what  result,  would  follow  the  application  of  this  or  that 
stimulus.'  * 

§  13.  When  in  addition  to  the  loss  of  the  cerebral  hemispheres 
the  animal  is  deprived  of  the  other  parts  of  the  brain,  leaving 
intact  the  spinal  cord  only,  of  the  central  nervous  apparatus,  the 
firog  if  placed  on  its  back  makes  no  attempt  to  regain  its  normal 
position  ;  when  thrown  into  the  water  it  sinks ;  if  pinched  it  does 
not  move  or  crawl  away,  but  simply  throws  out  its  limbs  irregu- 
larly ;  it  does  not  croak  when  stroked  and  appears  to  have  lost  all 
power  of  co-ordinating  movements.  In  the  case  of  the  pigeon 
whose  cerebral  hemispheres  were  removed,  *  It  ceased  at  once  to 
evince  intelligence  and  power  of  spontaneous  action  and  remained 
in  a  state  of  torpor,  as  if  it  were  asleep.  But  if  thrown  into  the 
air,  it  would  fly  ;  if  laid  on  its  back,  it  struggled  on  to  its  legs  ; 
the  pupil  of  the  eye  contracted  to  light,  and  if  the  light  was  very 
bright,  the  eyelids  were  closed.  It  dressed  its  feathers  when  they 
were  ruffled  and  sometimes  followed  with  a  movement  of  its  head 
the  movements  of  a  candle  before  its  eyes  ;  and  when  a  pistol  was 
fired  off,  it  opened  its  eyes,  stretched  its  neck,  raised  its  head,  and 
then  fell  back  into  its  former  torpid  attitude  until  another  stimulus 
was  applied.  To  each  .  stimulus  it  answered  by  making  the 
proper  movements  in  a  mechanical  way ;  the  impressions  .  . 
reached  and  affected  the  .  centres^  which  in  turn  instigated  the 
proper  reflex  or  automatic  acts.  There  was  neither  intellectual 
perception  nor  volitional  action,  and  it  would  have  died  of  hunger 
with  a  plateful  of  food  before  it,  though  it  would  swallow  f«^od 
when  this  was  pushed  far  enough  into  its  mouth  to  come  within 
the  range  of  the  reflex  movements  of  deglutition.'^  '  Similar 
experiments  have  been  made  on  other  animals  with  similar  results. 
Vulpian  made  a  complete  transverse  section  of  the  nerve  centres 
of  the  rat  immediately  above  the  medulla  oblongata  and  then 
pinched  its  foot  severely  ;  it  uttered  a  short,  sharp  cry  of  pain, 

'  Fibster's  Text-hook  of  Physiology,  Bk.  III.  Chap.  VI. 

'  I  object  to  the  tonus  x<"w*ory  and  sense  in  this  connection  and  have  eliminated 
them  from  the  passage  quoted. 

•  Maudsley's  Physiology  of  Mind,  Chap.  IV. 
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which  presumably  was  reflex. —  ...  He  then  destroyeil  the 
medulla  oblongata  and  again  pinched  the  foot;  there  were  reflex 
movements  hut  there  was  no  cry.  In  another  esperiment  he 
removed  the  cerebral  hemispheres,  the  corpora  striata  and  the 
optic  thalami  of  a  rat,  when  it  remained  perfectly  qniet ;  but  im- 
mediately a  sound  of  spitting  was  made  in  imitation  of  that  which 
a  cat  makes  sometimes,  it  made  a  bound  away  and  rejieated  the 

jump  each  time  that  the  noise  was  made Longet  having 

removed  the  cerebral  hemispheres  of  young  cats  and  dogs,  intro- 
duced into  their  mouths  a  concentrated  bitter  decoction;  he 
observed  that  they  performed  active  movements  of  mastication 
and  made  grimaces  with  their  lips  as  if  they  sought  to  get  rid  of 
a  disagreeable  taste.' ' 

§  14.  Wlien  the  spinal  cord  of  a  frog  is  cut  across,  so  as  to 
separate  a  portion  of  it  from  the  brain,  the  legs  are  utterly  paralysed, 
so  far  as  voluntary  movement  is  concerned ;  but  they  are  rigorously 
drawu  up  toward  the  body  when  an  irritant  is  applied  to  the 
foot.  '  Touch  the  skin  of  the  aide  of  the  body  with  a  little  acetic 
acid,  which  gives  rise  to  all  the  signs  of  great  pain  in  an  uninjured 
frog.  In  this  case  there  can  tie  no  pain,  because  the  application  ie 
ma<le  ta  a  part  of  the  skin  supplied  with  nerves  which  come  off  from 
the  cord  below  the  point  of  section  ;  nevertheless  the  frog  lifts  up 
the  limb  of  the  same  side  and  applies  the  foot  t«  rub  off  the  acetic 
acid  ;  and  what  is  still  more  remarkable  if  the  limb  be  held  so  that 
the  frog  cannot  use  it,  it  will  by-and-by  move  the  limb  of  the 
other  side,  turn  it  across  the  body  and  use  it  for  the  same  rubbing 
process.  It  is  impossible  that  the  frog,  if  it  were  in  it*i  entirety 
and  could  reason,  should  fierform  actions  more  purposive  than 
these :  and  yet  we  have  most  complete  assurance  that,  in  this  case, 
the  frog  is  not  acting  from  purpose,  has  no  consciousness,  and  is  a 
mere  insensible  machine.' '  Similarly  in  man,  if  the  spinal  cord  is 
divided  the  limbs  are  paralysed  so  far  as  his  volition  is  concerned, 
below  the  point  of  section.  If  the  cord  is  separated  in  the  middle 
of  the  back,  for  example,  the  skin  of  the  feet  may  be  cut,  or 
pinched,  or  burned,  or  wetted  with  vitriol  without  any  sensation  of 
touch,  or  of  pain  arising  in  consciousness;  but  if  a  stimulus  is 
applied  in  the  way  of  tickling  the  soles  of  the  feet  the  muscles 
contract  and  the  limbs  are  drawn  up.* 

'  Manddley's  Pky Oology  of  Mi  ml.  Chap,  IV. 

'  Huiley'B  Animul  AiiiinatUm,  Cf.  Pfliigcr'a  Dir  icntoriiche  Function  dn 
HOehmiua/rkt. 

'  aaxtey'fl  Animal  JiitomaliiBi. 
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§  15.  We  cannot  be  absolutely  certain  that  there  is  no 
consciousness  after  the  mutilations  above  described;  but  the 
strong  probabilities  are  that  way. — '  It  is  a  highly  probable 
conclusion  that  consciousness  in  man  depends  upon  the  integrity 
of  the  anterior  division  of  the  brain,  while  the  middle  and  hinder 
divisions  of  the  brain  and  the  rest  of  the  nervous  centres  have 
nothing  to  do  with  it.  And  it  is  further  highly  probable  that 
what  is  true  for  man  is  true  for  other  vertebrated  animals.'  * 
*  Our  own  experience  rightly  interpreted  is  adverse  then  to  the 
opinion  that  the  movements  of  the  decapitated  frog  evince  that 
its  spinal  cord  is  endowed  with  consciousness.  It  is  hardly 
conceivable,  if  it  were  so  endowed,  that  the  creature  should  never 
make  a  single  spontaneous  movement;  that  it  should  remain 
perfectly  quiet  until  a  new  stimulus  is  applied ;  that  its  activity 
should  be  proportionate  to  the  stimulus ;  and  that  it  should  not 
profit  by  its  experience  of  previous  excitations,  notwithstanding 
that  it  is  supposed  to  have  as  nice  a  consciousness  of  the  place  of 
the  irritation  and  of  the  exact  movements  proper  to  relieve  its 
suflferings.'  *  If  this  view  be  the  correct  one,  then  certainly  it  is 
demonstrated  that  a  very  great  complexity  of  movements  and  a 
very  high  degree  of  perfection  in  their  co-ordination  may  take 
place  through  reflex  action  without  consciousness. 

§  16.  Further  and  very  remarkable  examples  of  reflex  nervous 
action  without  consciousness  may  be  cited,  as  under  classes  2,  3, 
and  4  of  those  mentioned  above  in  §  10 ;  but  as  we  shall  after- 
ward have  occasion  to  notice  most  of  them  in  other  connections, 
their  citation  now  is  unnecessary. 


CHAPTER   XXIV. 
A  UTOMA  TIC  AND  MIXED  A  CTION  WITHO  UT  CONSCIO  USNE8S. 

§  1.  In  a  preceding  chapter  (Chap.  XXII.  §  22)  it  was  remarked 
that  central  nervous  action  is  either  Reflex  or  Self-active.  Having 
considered  reflex  action  as  existing  outside  of  consciousness,  it 
will  next  be  desirable  to  take  note  of  self-activity,  or,  to  use  a 
more  commonly-employed  term,  automatic  action.  And  in  some 
combinations  of  action  the  reflex  and  the  automatic  are  so  inter- 

'  Huxley's  Aidinal  Antomatism. 

'  Maudsley's  Physiology  of  Mirul,  Chap.  IIL 
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mingled  that  the  resultant  eaniiot  be  regarded  as  pre^lominantly 
either  one  or  the  other ;  in  which  cases  it  is  proper  to  regard 
the  action  or  group  of  actions  as  Misefl,  the  miitture  being  one  of 
reflexion  and  automatism. 

5  2.  Automatic  action,  like  reflex,  has  its  beginning  wilh  the 
beginning  of  animal  life.  The  two  distinguifih  animal  life, 
broadly  speaking  (we  must  not  forget  that  plants  also  have 
automatism  sometimes  quite  clearly  marked);  even  though  we 
may  not  be  able  to  discover  a  nervous  structure,  still  the  pheno- 
mena of  response  to  stimulus  and  spontaneous  movement  appear. 
ITie  following  remarks  u]Kin  the  amoeba  are  pertinent  in  this 
connection.  '^Tien  any  disturbance,  such  as  contact  with  a 
foreign  body,  is  brought  to  bear  on  the  araceba  at  rest,  movements 
result.  These  are  not  jiassive  movements,  the  effects  of  the  push 
or  pull  of  the  disturbing  body,  proportionate  to  the  force 
employed  to  cause  them,  but  active  manifestations  of  the  con- 
tiaetility  of  the  })rotoplasm  ;  that  is  to  say,  the  disturbing  cause 
or  "  stimulus  "  sets  free  a  certain  amount  of  energy  previously 
latent  in  the  protoplasm  and  the  energy  set  free  takes  on  the 
form  of  movement.  Any  living  matter  which  when  acted  on  by 
a  stimulus  thus  suffers  an  explosion  of  energy  is  said  to  be 
"  irritable,"  The  irritability  may,  as  in  the  amcelia,  lead  to  move- 
ment ;  but  in  some  cases  no  movement  follows  the  application  of 
the  stimulus  to  irritable  matter,  the  energy  set  free  by  the 
explosion  taking  on  some  other  form  than  movement,  ex.  gr.  heat. 
Thus  a  substance  may  be  irritable  and  yet  not  contractile,  though 
contractility  is  a  very  common  manifestation  of  irritability.  The 
amceba  (except  in  its  prolonged  quiescent  stage)  is  rarely  at  rest. 
It  is  almost  continually  in  motion.  The  movements  cannot 
always  be  referred  to  changes  in  surrounding  circumstances 
acting  as  stimuli ;  in  many  cases  the  energy  is  set  free  in 
consequence  of  internal  changes,  and  the  movements  which  result 
are  called  spontaneous  or  automatic  movements.  We  may  there- 
fore speak  of  the  protoplasm  of  the  amceha  as  being  irritable  and 
automatic.'' 

§  3.  Automatic  actions  may  be  divided,  according  to  the  sphere 
of  tlie  efferent  activity,  into  Central,  Ento-peripheral  and  Epi- 
peripheral.  In  central  automatic  action  the  effects  are  manifested 
and  accomplished  jiredominantly  in  the  centres  and  intra-central 
nerves;  in  ento-peripheral  action  the  effects  are  developed  chiefly 

'   Fosler's  Tej-l-l-wU  ,>/  I'hytielogy,  lottoduction. 
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in  the  assimilative  system, — in  digestion,  secretion,  and  circula- 
tion ;  in  epi-peripheral  action  the  pervading  effects  are  upon  the 
Intro-susceptive  and  repulsive  system. 

§  4.  Automatic  actions,  like  reflex,  are  both  innate  and  acquired, 
obeying  the  law  that  whatever  nervous  action  once  occurs  has  a 
tendency  to  recur  along  the  same  lines.  They  are  also  aug- 
mentative or  inhibitory  in  their  relations  to  other  nervous 
movements. 

§  5.  Like  reflex  actions  also,  automatic  actions  may  be  roughly 
grouped  in  classes  difiering  according  to  their  respective  relations 
to  consciousness.  This  will  give  us  divisions  similar  to  those  of 
§  10  of  the  preceding  chapter,  namely: 

1.  Automatic  actions  of  which  we  are  distinctly  conscious. 

2.  Automatic  actions  which  take  place  during  suspended  or 
interrupted  consciousness. 

3.  Automatic  actions  which  occur  prior  to  the  genesis  of  an 
individual's  consciousness. 

4.  Automatic  actions  which  occur  together  with  consciousness, 
but  either  outside  the  sphere  of  consciousness  or  when  the  whole 
attention  is  elsewhere  concentrated. 

5.  Automatic  actions  which  take  place  in  organisms  which 
have  been  conscious,  but  whose  consciousness  has  been  destroyed 
by  disease  or  injury. 

6.  Automatic  actions  which  occur  normally  in  organisms,  the 
existence  or  nature  of  whose  consciousness  is  indeterminate. 

7.  Automatic  actions  which  occur  in  organisms  that  cannot  be 
supposed  ever  to  have  any  conscious  experience. 

§  6.  It  is  not  my  object  now  to  delineate  or  even  enumerate 
all  automatic  actions  without  consciousness,  nor  yet  to  draw  the 
line  between  the  unconscious  and  the  conscious  nervous  self- 
activity.  My  purpose  is  simply  to  call  attention  to  the  fact  and 
impress  it  upon  the  reader's  thought,  that  as  there  are  reflex 
actions  below  consciousness  and  independent  of  consciousness 
though  consciousness  be  coexistent ;  so  in  like  manner  and  in 
pandlel  degrees  are  there  automatic  actions.  We  have  already 
observed  how  the  latter  occur  as  low  down  as  the  amoeba ;  and  in 
a  former  chapter  we  found  self-mobility  to  be  on  the  whole  the 
chief  distinguishing  characteristic  of  animal  from  vegetable  life. 
In  the  lowest  forms  of  animal  life  we  cannot  reasonably  suppose 
consciousness  is  present,  but  we  do  know  that  automatism  is 
present.     Proceeding  upward  in  the  scale  as  we  run  through  the 
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different  grades  of  the  iinimal  kingdom,  we  are  at  least  sure  of 
self-mobility.  If  no  consciousness  be  present  this  is  at  any  rate 
automatic;  and  if  consciousness  be  present  we  have  evidences  by 
comparison  with  our  own  conscious  life,  aiding  our  observation 
materially  by  introspective  examination,  and  also  by  various  ex- 
periments iierformed  upon  both  living  and  dead  organisms,  that 
very  many  nervous  actions  t«ke  place  automatically  in  a  conscJoua 
being  without  the  control  of  volition,  without  the  presence  of 
feeling  as  to  those  actions  and  without  cognition  of  them. 

5  7.  Although  the  movements  of  animals  whose  nervous 
system  has  been  mutilated  are  chiefly  and  prominently  reflex ;  yet 
there  are  not  wanting  evidences  of  automatic  action.  Bouillards, 
repeating  the  erperiments  of  Flourens,  removed  the  whole  of  the 
cerebrum  from  the  brain  of  a  fowl.  He  records  a  great  number 
of  spontaneous  movements.  The  animal  went  to  sleep  apparently 
and  then  awaked.  She  turned  her  head  and  buried  it  under  her 
wing ;  she  shook  lierself  and  flapped  her  wings ;  when  awake  she 
turned  her  head,  changed  her  place  and  walked  spontaneously ; 
she  would  cackle  and  cluck  occasionally,  and  without  any  ex- 
ternal irritation  ;  when  put  in  a  cage  she  would  try  to  escape ; 
she  would  be  very  stupid,  knowing  neither  persons,  jjlaces,  nor 
objects,  yet  would  of  her  own  spontaneity  pei-form  mauy  in- 
stinctive actions.'  This  record  of  automatic  movement  is  coii- 
finned  by  Flonrens,  whose  birds  with  the  cerebrum  removed 
walked  about  spontaneously,  Leyden  removed  the  cerebnil  hemi- 
spheres and  the  ganglia  at  their  base  from  a  hen  ;  yet  the  hen 
moved  about  and  clucked.  Meisaner  observed  that  a  pigeon  with 
the  hemispheres  removed  always  would  coo  and  appeared  restless 
at  the  usual  feeding  time.  Yoit  noticed  that  after  the  cerebrum 
of  some  pigeons  had  been  removed  for  a  few  weeKs,  they  threw  off 
their  stupor,  opened  their  eyes,  walked  and  began  to  fly  about 
spontaneously;  they  also  manifested  signs  of  sexual  feeling  with 
lively  cooingfl.' 

Moreover,  children  bom  without  brain  have  exhibited  signs  of 
automatic  action.  These  children  breathed,  swallowed,  sucked,  and 
squalled.  A  newly-bom  infnnt  whose  brain  during  the  birth  had 
been  completely  excised  to  save  the  mother's  life,  cried,  struggled 
'  Heeh^rrh-i  Erpirimittlalet  mr  lei  AnetiinM  rfu  (brvtau  m  Oiuiral.  Sea 
aUn  Lewes'a  Pkytical  Sati*  of  Mind,  last  L'bnpter  but  tine. 

'  Loyden's  BrrHner  KUnimhe  Wuchrntehri/t,  1867,  No.  7;  Meinsnor's  Jahrct- 
UrieKt  UbfT  Pkytuil,  IK67,  p.  410 1  Vaft's  .W;B„jiAm>Wc  Ar  .l/ffyw*n«T  Jmirfnwfc. 
IS68,  p.  105.     Bee  clUo  Levies  as  abovo. 


Chap.  XXIV.      AUTOMATIC  AND  MIXED  ACTION.  287 

with  rapid  movement  of  arms  and  legs  and  gave  other  signs  of 
sensibility  for  some  minutes.^ 

§  8.  In  the  case  of  ento-peripheral  nervous  movements,  there 
is  usually  an  intermixture  of  reflex  and  automatic  action,  consti- 
tuting them  Mioced.     The  beat  of  the  heart  seems  to  be   the 
nearest  approach  to  a  purely  automatic  action.     *  In  the  spinal 
cord  separated  from  the  brain  by  section  of  the  medulla  oblongata 
it  becomes  diflScult  to  draw  a  line  between  purely  automatic  and 
reflex   actions.      Thus  .  with  respiration  .  while   there   can   be 
no  doubt  that  the    muscular  respiratory   apparatus  is  kept   at 
work  by  impulses  proceeding  in  a  rhythmic  manner  from  a  group 
of  nerve-cells  or  respiratory  nervous  centre  in  the  medulla  ob- 
longata, it  is  an  open   question  whether  those  impulses,  whose 
generation  is  certainly  modified  by  centripetal  impulses  passing 
to  the  centre  along  various  nerves,  are  absolutely  automatic :  i,e, 
whether  they  can  continue  to  make  their  appearance  when  no 
influences  from  without  are  brought  to  bear  upon  the  centre. 
Similar  doubts  hover  around  other  automatic  functions  of  the 
spinal  cord.     We  .  see  .   reasons  for  speaking  of  the  existence 
in   the   medulla   oblongata   of  a  vaso-motor   centre,   that   is   of 
a    group    of    nerve-cells   whence    impulses    habitually    proceed 
along  the  so-called  vaso-motor  nerves  to  the  muscular  coats  of 
the  small  arteries  and  keep  these  vessels   in  a  state  of  semi- 
contraction  or  tone.     Here,  t(H),  it  is   doubtful   whether   these 
motor  or  eflferent  impulses  can  be  generated  in  the  absence  of  all 
sensory  or  aflerent  impulses.     The  posterior  lymphatic  hearts  of 
the  frog  are  connected  by  the  small  tenth  pair  of  spinal  nerves 
with  the  grey  matter  of  the  termination  of  the  spinal  cord  in 
such  a  manner  that  destruction  of  that  part  of  the  spinal  cord  or 
section  of  the  tenth  nerves  apparently  puts  an  end  to  the  rhythmic 
pulsations  of  the  lymphatic  hearts.     Here  it  would  seem  as  if 
rhythmic  impulses  were  automatically  generated  in  the  lower  end 
of  the  cord  and  proceeded  along  the  eflferent  nerves  to  the  hearts, 
thus  determining  their  rhythmic  pulsations.     But  if  it  be  true,  as 
asserted,  that  the  rhythmic  pulsations,  though  arrested  for  a  time 
by  severance  of  the  nerves,  or  destruction  of  the  lower  end  of 
the  cord,  are  after  a  while  resumed,  then  these  too  can  be  no 
longer  counted  among  the  automatic  phenomena  of  the  cord.  .  .  . 
The   existence  of  automatism  then  even  of  this   comparatively 
simple  character  is  at  least  doubtful.    That  all  higher  automatism 

'  Pani£sa  ;  Lallemand ;  Longet ;  Berger.     See  Lewes  op.  cit. 
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comparable  at  leaHt  to  that  of  the  cerebral  hemispheres  is  absent, 
may  be  regarded  as  certain.  In  the  eporadic  ganglia  the  evidence  of 
automatieactionseemamoreelearandyet  isby  nomeansabnoliitely 
decisive.  The  beat  of  the  heart  is  a  typical  automatic  action  j  and 
Bince  the  heart  will  continue  to  beat  for  some  time  when  isolated 
from  the  rest  of  the  body  (that,  of  a  cold-blooded  animal  continu- 
ing to  beat  for  hours,  or  even  days)  its  automatism  must  lie  in  its 
own  structures,  M'hcn,  however,  we  come  to  discuss  the  beat  of 
the  heart  in  detail  we  .  find  that  it  is  still  an  open  question 
whether  the  automatism  is  confined  to  the  ganglia  (either  of  the 
sinuH  venosus,  auricles,  or  auriculo-ventricular  boundary)  or 
shared  in  by  the  muscular  tissue ;  whether  in  fact  the  automatism 
is  a  muscular  automatism  like  that  of  a  ciliated  cell,  or  the  auto- 
matism of  a  differentiated  nerve-eell.  And  yet  the  heart  is  the 
case  where  the  automatism  of  the  gauglia  seems  cleai'est. 

'  The  peristaltic  movements  of  the  iilimentary  canal  are  auto- 
matic movements ;  we  cannot  speak  of  them  as  being  simply 
excited  by  the  presence  of  food  in  the  canal,  any  more  than  we 
can  say  that  the  beat  of  the  heart  is  caused  by  the  presence  of 
blood  in  its  cavities.  When  absent  they  may  be  set  agoing  and 
when  present  may  be  stopped  without  any  change  in  the  contents 
of  the  canal.  They  may  of  course  be  influenced  by  the  contents, 
just  as  the  beat  of  the  heart  is  influenced  by  the  quantity  of 
blood  in  its  cavities.  Throughout  the  inteslines  are  found  the 
nerve  plexus  of  Auerbach  and  that  of  Meissner ;  to  each  or  both 
of  these,  the  automatism  of  the  peristaltic  movements  has  been 
referred.  Yet  in  the  ureter,  whose  peristaltic  waves  of  contraction 
closely  resemble  that  of  the  intestines,  automatism  is  evident  in 
the  middle  third  of  its  length,  even  when  completely  isolated ;  in 
which  region  (in  the  rabbit  at  least),  according  to  Engelmann, 
ganglia  and  indeed  nerve-cells  are  entirely  absent.  Thus,  while 
in  the  spinal  cord  there  is  doubt  whether  purely  automatic  as 
stringently  distinguished  from  reflex  actions  take  place,  in  the 
case  of  the  sporadic  ganglia  the  uncertainty  is  whether  the  clearly 
automatic  movements  of  the  organs  with  which  the  ganglia  are 
associated  are  due  to  the  nerve-cells  of  the  ganglia,  or  to  the 
muscular  tissue  itself.' ' 

§  9.  Movements  of  the  fcetus  in  the  uterus  may  fairly  be  sup- 
])OHed  to  be  unconscious.  Some  of  these  may  be  reflex,  but  the 
extraordinary  degree  of  spontaneous  activity  manifested  in   early 

'   FuBlerc  -J'rJ.-l-bo"k  «f  I'hsiiology,  Bk.  I,  Chap.  UI, 
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infancy  would  lead  us  to  suppose  that  in  the  pre-natal  stage  this 
same  spontaneity  causes  the  animal  movements  of  which  we  have 
knowledge.  Especially  is  this  confirmed  by  the  occurrence  of 
such  movements  in  the  supposable  absence  of  external  stimu-* 
lating  causes.  In  waking  to  consciousness  from  sleep  spontaneous 
movement  precedes  sensation.  There  is  a  general  outpouring  of 
central  nervous  activity  in  all  directions,  occasioning  a  general 
commotion  of  the  organism,  opening  of  the  eyes,  stretching  of 
the  limbs,  expansion  of  the  features — which  are  followed  by  sen- 
sational experience.*  Movements  made  unconsciously  during 
sleep  fall  within  the  category  of  action  during  suspended  con- 
sciousness ;  so  also  automatic  movements  made  when  under  the 
influence  of  anaesthetics.  But  these  last,  together  with  all  other 
forms  of  automatism  more  directly  related  to  consciousness,  will 
receive  consideration  in  connection  with  the  study  of  states  of 
consciousness  themselves  in  their  various  phases  of  development. 


CHAPTER   XXV. 

THE  BE0INNINQ8  OF  CONSCIOUSNESS. 
IN   THE   INDIVIDUAL. 

§  1 .  Introspection  does  not  tell  me  when  my  conscious  ex- 
perience began.  It  is  beyond  the  capacity  of  the  individual  mind 
to  remember  the  earliest  manifestations  of  consciousness,  which 
another  has  observed,  recorded,  and  relates  to  that  individual. 
So  we  are  compelled  to  infer  from  extrinsic  evidences  when  our 
conscious  existence  commenced.  F'rom  those  evidences  we  may 
broadly  state  that  consciousness  in  the  human  individual  begins 
with  his  birth.  This  may  not  be  exactly  true.  The  earliest  ex- 
hibitions of  life  on  the  part  of  the  infant  are  chiefly  if  not 
wholly  reflex  and  automatic  simply,  and  he  does  not  at  once  show 
volition  as  manifested  by  selection :  yet  he  seems  to  have  a  sensi- 
bility to  painful  impressions  and  also  to  pleasurable  ones,  as 
evinced  by  the  quieting  effect  following  the  removal  of  a  cause 
of  sui)posable  pain.     Bichat  and  Cabanis  hold  *  that  though  the 

»  Cf.  Bain's  Sense$  and  Inteli^cty  Chap.  I.     Note  also  his  reference  to  Aristotle 
(Phi/sica,  VIII.  2). 

2  And  with  them  Th.  Ribot,  Heredity,  Part  III.  Chap.  I. 

VOL.   I.  \S 
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estemal  senees  are  in  the  foetus  in  a  state  of  torpor,  and  tliough 
in  the  constant  temperature  of  the  amniotic  fluid  the  general 
sensibility  of  the  fcetua  is  almost  null,  still  its  brain  has  already 
exercised  perception  and  will,  a.s  is  evidenced  by  fcetal  move- 
ments dm-ing  the  last  months  of  pregnancy.  These  movements, 
however,  as  we  have  seen,  may  be  accounted  for  as  refles  and 
automatic,  and  it  does  not  seem  likely  that  an  intra-uterine  con- 
sciousness can  be  made  out.  Bat  we  know  tlmt  the  child  is  born 
with  a  nervous  system  ready  formed  for  receiving  sensible  impres- 
sions and  for  originating  mental  action ;  that  this  structure 
begins  its  functional  work  at  once  and  speedily  develops  conscious 
mental  life  is  the  reasonable  conclusion.  Thus,  on  the  whole  we 
are  justified  in  saying  that  an  individual's  consciousness  begins 
with  his  birth. 

§  2.  By  iufereuce  we  believe  in  the  existence  of  other  indivi- 
duals like  ourselves  and  having  minds  like  our  own.  The  science 
of  states  of  consciousness  is  not  a  science  merely  of  any  states 
but  of  states  of  consciousness  as  they  exist  generally.  Since, 
then,  introspection  gives  us  no  knowledge  of  the  earliest  period 
of  the  individual's  consciousness  and  gives  no  information  at  all 
reBi>ectiug  its  beginning,  and  since  this  pi-ocess  is  not  sufficient  of 
itself  to  give  a  science  of  the  conscious  states  of  others,  it  is 
obvious  that  when  we  have  studied  the  individual  consciousness 
through  introsiiection  we  have  done  very  little  toward  completing 
a  science.  Outward  not  inward  observation  is  the  chief  method 
of  gathering  the  facts  calculated  to  throw  light  upon  the  genesis 
of  states  of  consciousness.  We  believe  from  oior  acquaintance 
with  the  laws  of  nature,  supi»rfed  by  testimony  as  to  the  particular 
fact  that  our  bodies  grew  from  germs  which  were  once  contained 
in  the  bodies  of  other  conscious  beings;  that  these  beings  had 
their  contemporaries  and  their  ancestors ;  that  the  remote  ancestors 
developed  from  other  and  lower  forms  of  animal  life.  In  order 
to  ascertain  how  and  where  consciousness  began  we  must  look 
for  evidences  of  its  existence  as  they  appear  following  down  the 
scale  of  organic  existence  and  note  where  such  evidences  dis- 
appear. Or,  beginning  with  the  simplest  organisms,  assuming  that 
with  these  there  is  no  consciousness,  we  must  follow  up  the  scale  till 
we  find  some  evidence  of  the  existence  of  conscious  life.  Intro- 
spection must  be  appealed  to  for  the  knowledge  of  what  conscious- 
uesB  is ;  but  outward  observation  must  be  relied  upon  to  tell  us  of 
the  existence  of  other  consciousness  than  that  of  the  Ego,  under 
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what  circumstances  other  minds  or  consciousness  of  otlier  kind  or 
variety  can  exist,  and  how,  when,  and  where  they  all  began.  If 
Buch  queries  are  in  any  wise  Busceptible  of  answer  we  atlaiu  unto 
a  complete  science ;  and  if  it  be  ascertained  that  tbey  cannot  be 
answered,  this  fact  too,  with  wh!it*-ver  approximation  to  knowledge 
there  may  be,  is  a  matter  of  science. 


CONSCIOUSNESS   IN   (iEKERAL. 

§  3i  The  difficnltiea  in  the  way  of  ascertaining  when  and 
where  consciousness  took  its  rise  in  organic  life  are  exceedingly 
great  indeed — so  formidable  as  to  prevent  satisfactory  results. 
There  are  no  preserved  records  of  human  existence  which  date 
back  more  than  a  few  thousand  years  at  farthest ;  and  with  the 
existent  animal  creation  below  man  we  have  but  the  most  im- 
perfect means  of  mental  communication,  while  of  their  i»a6t 
history  we  have  eo  record  siive  the  testimony  as  to  stnictures 
which  ia  afforded  by  fossilised  remains.  There  are  two  lines  of 
observation  which  can  be  followed ;  the  one  to  obser^'e  the  various 
actiouB  of  inferior  animals  now  living  and  determine  whether  they 
exhibit  signs  of  consciousness  like  those  we  accept  as  indicating 
consciousness  in  man ;  the  other  to  study  anatomically  the 
nervous  structures  of  these  animals  together  with  the  ner\'oua 
system  of  the  human  organism,  and  on  the  principle  that  like 
atnicturea  imply  like  functions  infer  whether  a  given  nervous 
system  can  or  cannot  carry  with  it  consciousness.  In  pursuing 
the  first  of  these  courses  we  are  embarrassed  by  the  fact  that  so 
many  and  such  complicated  actions  can  be  performed  by  simjile 
reflexion  and  automatism.  We  know  that  a  large  proportion 
of  our  bodily  movements  are  ac<:omi>li8hed  unconsciously,  and  we 
have  just  seen  in  the  two  preceding  chapters  what  may  occur 
where  no  consciousness  at  all  is  present.  In  following  the  second 
line,  we  are  at  a  loss  because  it  has  not  been  ascertained  what  the 
nervous  changes  are  which  accompany  consciousness  and  how  they 
differ  from  the  movements  which  take  place  in  reflex  and  auto- 
matic action  without  consciousness.  Imjierfect,  therefore,  at  beat, 
is  our  knowledge  of  the  genesis  of  states  of  consciousness ;  never- 
theless we  have  some  data  for  conclusions  which  may  jterhapa  furnish 
a  nucleus  for  future  and  more  im]iortant  accumulations  of  facts. 

5  4.  It  may  be  well  to  recall  what  we  mean  by  consciousness. 
Turning  back  to  Chapter  VIII.  and  the  following  chapters  ■«&%'&■!&. 
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bring  freshly  to  our  thought  what  is  expressed  and  implied  by  the 
term.  States  of  coDBciousness  are  experiences  of  the  Ego,  which 
cannot  be  defined,  but  are  ultimate  and  sui  generis.  They  are 
marked  by  three  inseparable  aspects,  which  may  be  considered 
separately,  but  in  fact  are  never  found  separately.  These  aspects 
are  feeling,  volition,  and  cognition  and  they  mutually  postulate 
each  other.  A  feeling  postulates  a  knowledge  of  that  feeling;  a 
cognition  something  either  presented  or  represented  in  feeling ;  a 
volition  an  op(x>Bition  of  feelingw;  feeling  and  cognition  postulate 
a  power  to  suffer  and  to  act,  which  must  become  selective  when 
there  is  an  op^iosition  of  feelings.  Wherever,  then,  we  find  any 
evidence  of  feeling,  or  of  cognition,  or  of  selective  volition ;  there 
we  have  evidence  of  consciouaness,  the  presence  of  either  one 
implying  all  the  others.  Thut  there  are  different  qualities  and 
quantities  of  intelligence,  feeling,  and  volition,  goes  without 
saying:  but  where  anything  exists  which  by  reasonable  analogy 
to  our  own  states  may  be  called  either  feeling,  selective  volition, 
or  cognition,  then  and  there  is  consciousness. 

5  5,  Herbert  Spencer  haa  given  in  some  detail  the  probable 
genesis  of  the  phenomena  of  consciousness  in  connection  with  the 
development  of  nervous  action.  The  line  of  his  argument  is  that 
reflex  and  automatic  actions,  as  they  are  more  simple  and  are 
performed  with  nipidity  and  certainty,  are  unconscious;  but  that 
states  of  consciousness  arise  in  their  three  aspects  of  feeling,  voli- 
tion, and  cognition  simultaneously,  as  the  reflex  and  automatic 
actions  become  complex,  infrequent,  and  hesitating.  'Between 
the  reception  of  certain  impressions  and  the  performance  of 
certain  appropriate  motions  there  is  some  inner  coimection. 
If  the  inner  connection  ia  organised,  the  action  is  of  the  reflex 
order,  either  simple  or  compound ;  and  none  of  the  jihenomeua 
of  consciousness  proper  exist.  If  the  inner  connection  is  not 
organised,  then  the  psychical  changes  which  come  between  the 
irapressious  and  motions  are  conscious  ones:  the  entire  action 
must  have  all  the  essential  elements  of  a  cfinscious  action — must 
simultaneously  exhibit  Memory,  Reason,  Feeling  and  Will;  for 
there  can  be  no  conscious  adjustment  of  an  inner  to  an  outer 
relation  without  all  those  being  involved.' ' 

5  G.  'In  reflex  action  of  the  earliest  kind,  a  single  stimulus  at 
the  periphery  of  an  afferent  nerve  sends  a  wave  of  molecular 
chitnge  to  a  nerve-centre,  whence,  through  ready-made  clmunels, 
'  Pigpholog)/,  Special  Gjnlhesis,  Chnp.  IX. 
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the  wave  inatantly  escapes  in  a  more  or  less  augmented  form 
iiloog  an  efferent  nerve  and  excites  some  organ  or  organs — con- 
tractile organs  being  t.hi«e  to  which  we  may  here  conBne  our 
attention.  And  such  fully-established  reflex  action,  not  delayed  a 
moment  in  its  course,  is  unconscious. 

'A  compound  reflex  action  that  is  fully  established,  though 
implying  th;  reception  of  peripheral  stimidi  hy  several  afferent 
nerves,  the  [wissage  ot  resulting  waves  through  a  ganglionic  net- 
work and  the  emission  of  discharges  through  motor  nerves  more 
or  less  numerous,  is  also  unconscious — the  passage  through  the 
central  plexus  not  occupying  the  time  which  consciousness  im- 
plies. 

'  But  compound  reflex  actions  in  which  the  co-operating  stimuli 
produce  the  combined  motor  impulses,  only  after  a  jjause,  caused 
hy  incomi>letenes3  in  the  jjermeability  of  the  central  plexus,  may 
be  presumed  to  have  some  aceomi»anying  consciousness — some 
feeling  that  occupies  the  interval  between  the  receipt  of  the  im- 
pressions and  the  escape  of  the  discharges, 

'  Each  comj.iound  reflex  action,  accomjtanied  at  first  by  con- 
scionsness,  but  made  by  perpetual  repetition,  automatic  and  uncon- 
scious, becomes  a  step  towards  reflex  actions  still  more  compound. 
These,  during  their  stage  of  jartial  establishment,  imply  conscious- 
ness that  is  somewhat  more  complex  and  varied  than  the  earlier 
consciousness  which  has  been  lost  in  automatic  action. 

'  Besides  the  consciousness  accompanying  those  reflex  actions 
which  are  but  partially  eatablished,  there  is  implied  a  much  larger 
body  of  conscionsness.  For  .  .  .  the  sense-organs  that  occasion- 
ally receive  the  special  combinations  of  stimuli  which  cause  auto- 
matically certain  adjusted  contractions  of  muscles,  are  sense-organs 
that  perpetually  receive  stimuli  not  specially  combined — stimuli 
which  are  therefore  sending  into  the  central  plexuses,  waves  of  dis- 
turbance that  are  not  instantly  drafted  off  to  particular  motor 
organs.  These,  dwelling  in  the  nervous  centres  as  long  as  the 
stimuli  continue  to  he  received,  imply,  as  their  psychical  correla- 
tives, what  we  call  sensations  or  something  homologous  with 
them. 

*  The  great  mass  of  the  sensations  thus  produced  hy  external 
objects  on  a  creature  that  has  reached  this  stage  of  evolution, 
constitute  an  unorganised  consciouaness — a  consciousness  of  which 
very  few  components  have  any  specific  order  or  definite  meaning- 
Impressions   received  through   the  eyes  of  such  a  creature  ore 
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mostly  mere  patches  of  colour,  associated  very  feebly,  if  at  all, 
with  the  tactual  impressions  yielded  by  the  same  objects.  Ouly  in 
the  cases  of  those  environing  things  to  which  the  compound  reflex 
actions  or  instincts  are  either  adjusted  or  in  course  of  adjustment, 
does  this  raw  material  of  mind  rise  into  nascent  intelligence. 

'  This  nascent  intelligence  exists,  however,  not  only  where  new 
compound  reflex  actions  arc  being  established,  but  also  where  an 
established  compound  reflex  action  is  incipiently  excited.  Suppose 
such  an  animal  as  we  have  been  considering  sees  approaching  some 
small  creature  of  the  kind  on  which  it  preys.  Then,  while  this 
small  creature  is  coming  nearer,  but  before  it  has  reached  the 
point  at  which  its  visual  image  arouses  the  reflex  action  that 
efl^ects  its  seizure,  a  series  of  visual  images,  increasing  in  size  and 
deflniteness,  must  be  yielded  by  it ;  and  it  must  yield  ea  accom- 
panying aeries  of  stimuli  to  the  eye-muscles.  Though  the  reflex 
action  takes  place  only  when  the  retinal  and  muscular  impressions 
become  combined  in  a  certain  way,  yet  during  approach  to  the 
required  combination  the  reflex  action  is  tending  to  arise^ — -there 
is  a  grjidnally  increasing  excitement  of  the  nervo-motor  apparatus 
which  will  presently  perform  the  reflex  action.  The  effect  does 
not  stop  here.  Through  the  established  connections  there  is  propa- 
gated a  gradually-increasing  excitement  of  the  nervo-molor  appa- 
ratus which  catching  the  prey  will  bring  into  play — there  are 
produced  faint  revivals  of  the  tactual  and  gustatory  states  which 
capture  of  such  prey  lias  on  past  occasions  yielded.  Thus,  then, 
results  what  we  call  perception  ;  for  we  have  here  a  cluster  of  real 
feelings  caused  by  the  presented  object  joined  witli  a  cluster  of 
ideal  feelings  representing  certain  other  real  feelings  which  the 
object  has  before  produced  and  can  again  produce. 

'Perceptions  of  this  order  are  gradually  extended  to  other 
surrounding  things.  The  apparatus  effecting  the  perceptions 
which  are  followed  by  reflex  actions  is  capable  of  effecting  percep- 
tions which  are  not  followed  by  reflex  actions.  Clustered  visual 
feelings  yielded  by  inanimate  bodies  are,  like  those  yielded  by 
animate  bodies,  apt  to  he  joined  in  exjierience  with  clustered  feel- 
ings yielded  by  them  to  the  skin  and  muscles ;  and  the  two  clusters 
80  excited,  though  less  frequently  forming  a  sequence,  eventually 
become  correlated  in  a  similar  way.  Thus  the  chaotic  impressions 
received  from  environing  objects  are  slowly  evolved  into  a  slightly- 
organist.d  consciousness  of  environing  objects.' ' 

I   SpeDUer-a  I'riitciplet  of  Pij/clioUji/.  I'ait  V,  Chap.  VI. 


Chap.  XXV.      THE   BRGINNINOS  OF  CONSCIOUSXESS.  296 

5  7.  We  have  demonstrated  the  existence  of  reflex  and  auto- 
matic actions  below  consciousuess,  ao  to  speak,  and  jirior  to  con- 
sciouanesa.  It  has  also  been  shown,  and  it  will  hereaft-er  appear 
more  fully,  that  consciousness  has  a  tendency  to  become  organised 
and  to  pass  into  unconscious  reflex  and  automatic  action  again. 
It  Beems  then  that  states  of  consciousness  arise  midway  between 
ancestrally  organised  unconscious  nervous  movements  and  experi- 
eatialty  organised  unconscious  nervous  movementfl.  Out  of  iiu- 
eonsciousness  springs  consciousnesB  and  into  unconsciousness  it 
lapses.  The  nervous  movements  which  attend  unconscious  action 
at  both  extremities  are  the  same,  and  the  nervoug  structure  is  the 
same.  With  consciousness  there  is  the  same  nervous  structure, 
but  the  nervous  movements  appear  to  be  modified,  the  character- 
istic being  a  greater  complexity  of  interferences  and  resistances. 
A  plexus  of  fibres  and  cells  is  necessary  to  give  birth  to  conscious- 
ness ;  and  a  complicated  and  diffused  action  and  reaction  of  nervous 
currents  is  a  necessary  concomitant.  These  are  the  moat  exact 
statements  which  in  the  present  state  of  knowledge  we  are  able  to 
put  forth  respecting  the  genesis  of  consciousness  ;  and  the  general 
circumstances  of  its  beginning,  so  far  as  we  are  able  to  make  asser- 
tion, are  expressed  in  the  quotations  from  Mr.  Spencer  which  I  have 
just  given.  The  difference,  then,  between  unconscious  nervous 
action  and  conscious  nervous  action  is  not  one  of  quality  of  nervous 
forces  but  of  quantity  and  interaction. 

5  8.  All  vertebrate  animals  normally  have  conaeiousnesa.  With 
them  the  brain  tiieema  essential  to  conscious  life,  except  in  the 
lowest  group.  Experiments  like  those  det<uled  in  the  two  preced- 
ing chapters  in  the  way  of  extirpating  or  injuring  the  cerebral 
hemispheres  prove  the  truth  of  this  last  assertion.  In  all  verte- 
brated  animals,  except  the  amphioxus,  there  exists  a  brain  with 
separation  into  fore-brain,  mid-brain,  and  hind-brain.  In  the 
lower  vertebrates  the  anterior  hemispheres  remain  comparatively 
small,  but  in  the  higher  mammalia  they  extend  forward  and  bock- 
ward  so  far  a  a  to  cover  the  other  parts ;  and  in  addition  are  en- 
larged downwards  towards  the  base  of  the  brain.'  Generally  speak- 
ing, the  development  of  mental  capacltiea  ia  projx)rtionate  to 
cerebral  development ;  but  even  in  the  lowest  vertebrates,  there  is 
evidence  of  some  degree  of  mental  life,  that  is  of  some  degree  of 
consciousness.  Fishes  exhibit  sensibility,  cognition,  and  selective 
activity.  They  may  be  tamed  and  educated,  they  know  localities 
'  Hniley'a  Anatomy  ef  Vertebrati'd  AAimalt. 
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including  boundaries,  they  show  Buapicion,  cunning,  and  wariness, 
they  combine  and  act  in  concert,  they  adapt  means  to  ends,  as  in 
the  case  of  eels  driving  prey  for  food  by  forming  a  circle  aruuud 
shoals  of  small  fish,  forcing  them  ashore;'  they  express  exiiectation, 
confidence,  courage,  timidity,  sexual  and  parental  love  j  they  vary 
their  behaviour  according  as  they  meet  friends,  strangers,  or  foes.* 
Frogs  engage  in  trials  of  strength ;  toads  examine  and  test  the  size  of 
crevices  in  walls  in  relation  to  the  dimensions  of  their  own  bodies, 
that  is  to  say  make  measurements  or  calculations  of  size  and  shape ;  * 
tortoises  show  discernment  and  take  precautions  to  avoid  danger;* 
serpents,  besides  the  ordinary  actions  to  seize  ]>rey  and  to  avoid  or 
defend  against  enemies,  are  sometimes  susceptible  of  being  tamed 
and  of  recognising  individuals.  Those  described  by  Euckland  were 
the  playfellows  of  the  children  of  the  family;  they  pined  by  re- 
fusal of  food  in  the  absence  of  the  master,  kissed  and  embraced 
him  on  his  return,  enjoyed  fun  and  showed  signs  of  pleasure  and 
joy.  The  Bnake-charmers  by  music  will  influence  serpents. 
Nichols  ascribes  to  certain  Australian  snakes  the  repetition  and 
improvement  of  experiments  or  trials,  which  were  at  first  unsuccess- 
ful. The  evidences  of  consciousness  in  birds  and  mammalia  are 
so  numerous  and  so  obvious  that  it  is  hardly  worth  while  to  recite 
them.  They  may  be  found  set  forth  with  amplitude  in  Dr.  W. 
Lauder  Lindsay's  '  Miud  in  the  Lower  Animals,'  (from  which  work 
the  foregoing  instances  also  have  been  culled,")  and  in  the  more 
recent  work  of  G.  J.  Romanes  on  '  Animal  Intelligence.' 

^  9.  We  cannot  say  that  where  animals  are  structurally  con- 
stituted without  brain,  there  is  no  consciousness.  The  inverte- 
brates have  not  a  fully-developed  brain,  but  they  have  cerebral 
or  cerebroidal  ganglia,  which  may  be  regarded  as  rudimentary 
brains  (see  Chap.  XXI).  They  have  also  numerous  other  ganglia 
which  are  connected  with  each  other  and  with  the  periphery  by 
nerves.  The  cerebroidal  ganglia  are  usually  the  most  voluminous. 
Many  insects,  especially  those  baring  large  eyes,  have  large 
cerebroidal  ganglia;  those  of  spinning  spiders,  ants,  and  of  bees 
are  remarkable  for  volume  and  for  convoluted  conformation.  In 
moUusks  the  cerebral  ganglion  is  small  where  there  is  a  head  not 
provided  with  organs  of  the  special  senses;  large, however,  in  the 
contrary  case.  In  the  myriapods  and  the  lurvie  of  insects  the 
nervous   system  is  abundantly   provided  with  ganglia.     In    the 

'  Jesse.  '  Houneau.  '  Wood,  '  Wliife  and  .Taniine. 

'  See  alao  Darwin's  Dnniit  of  Man,  Chaps.  IT.  mid  III. 
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cruBiace^ns  (as  also  in  arachnidse  and  inaects)  there  is  a  remark- 
able concentration  of  ganglia ;  in  the  cmstaceana  sometinips  the 
cerebroidal  ganglion  and  the  central  chain  merge  in  a  commoB 
ma»9f  from  which  the  nervous  cortis  radiate.  From  these  facts  it 
is  evident  that  in  the  iiivertebratep  there  exist  those  conditiona  in 
the  way  of  nervous  slructure  which  would  render  possible  that 
complexity  of  nervous  action  which  seems  necessary  to  consciouH- 
ness.  We  should  therefore  expect  to  find  in  them  exhibitions  of 
conscious  activity,  and  such  exhibitions  we  do  find.  We  know 
that  these  creatures  have  sensibility,  their  special  senses  being 
sometimes  mnch  more  acute  than  in  higher  animals.  Emotions 
appear  t«  be  existent  also.  The  emotion  of  fear  and  the  realisa- 
tion of  danger  are  common  in  crabs,  lobsters,  and  other  crustacea.' 
Sir  Wyville  Thomson  says  of  the  amphibious  crabs  of  St.  Paul's 
Bocks—'  They  were  much  more  wary  than  the  birds.  It  was  by 
no  means  easy  to  catch  them ;  but  they  kept  close  round  the 
luncheon  baskets  In  lai'ge  parties,  raised  up  on  the  tips  of  their 
toes,  with  their  eyes  cocked  up  in  an  attitude  of  the  keenest 
observation.  And  whenever  a  morsel  came  within  their  reach, 
there  was  instantly  a  struggle  for  it  among  the  foremost  of  them.' 
Bates  and  Gardner  assert  that  will  in  the  form  of  voluntary 
determinate  action  is  displayed  by  certain  crustacea,  while 
Kouzeau  assigns  to  them  memory.*  Spiders,  bees,  and  ants 
probably  exhibit  the  most  striking  evidences  of  intelligence  of 
any  of  the  invertebrates.  '  Among  the  arachnida  the  intelligence, 
industry,  ingenuity,  perseverance,  cunning,  and  other  mental 
qualities  of  spiders  are  well  known.  An  Australian  spider 
constrncta  a  door  with  bolts  {Baden  Powell).  There  are  trap-door 
spiders  that  construct  and  make  use  of  a  self-acting  hinge  to  their 
door,  which,  as  mere  machinery,  is  superior  to  much  of  man's 
(Baird  and  Moggridge).  Our  ordinary  British  and  other  spiders 
devise  means  for  overcoming  difficulties  and  make  repairs  of  their 
webs,  temporary  or  permanent  (Watson).  They  must  appreciate 
losses  before  making  them  good  j  they  must  estimate  weakness 
before  they  strengthen  weak  threads.  They  have  a  knowledge  of 
mechanical  strain  ;  they  vary  the  structure  of  their  web  with  ito 
position  (Houzeau);  they  even  test  the  strength  or  security  of 
their  webs  (Percy  Anecdotes),  They  are  liable  to  be  deceived  and 
commit  errors,  but  they  discover  and  rectify  their  mistakes.' '  Let 
us  note  how  the  same  authority  summarises  the  psychical  characler- 
'  DiirM'in,  Buckland,  Ilouzcaii,  Lindsay.  '  Lindttaj. 
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islicH  of  ante,  '  1 .  Co-operation  for  a  given  purpose.  2.  Division 
of  labour,  including  the  working  by  tarns,  and  the  use  of  relief 
parties.  3.  Use  of  and  obedience  to  authority,  including  the 
eraployment  of  a  language  of  command.  4.  Understanding  each 
other's  language — a  language  apparently  of  touch,  5.  Organisation 
of  ranks,  including  military  organisation  and  discipline.  6.  Know- 
ledge of  the  possession  of  power  and  the  use  of  it,  including  the 
Eubjection  of  the  weak  by  the  strong,  and  the  subserviency  or 
servitude  of  one  race  or  rank  to  another.  7.  Judicial  punishment 
of  disobedience  or  rebellion.  8.  Forethought  or  providence,  real 
or  apparent.  9.  Practice  of  agriculture,  including  harvesting 
and  storage,  10.  Respect  for,  including  interment  of,  the  dead. 
11.  Mourning  in  bereavement  or  its  semblance.  12.  Funeral  or 
other  ceremonies,  including  procesaiona.  13.  Use  of  natural  tools, 
or  instruments  and  weapons.  14.  The  passion  of  rage  or  anger. 
15.  Imagination  and  its  derangement  in  delusion — e.g.  in  the 
results  of  braidism.' ' 

5  10.  Dr.  Lindsay  thus  sums  up  the  results  of  his  observations 
upon  the  invertebrata :  '  Now  if  we  review  carefully  and  analyse 
the  various  mental  qualities  that  have  just  been  described  as 
characteristics  of  various  subkiugdoms,  classes  and  orders — genera 
and  species — of  the  invertebrata,  or  lowest  half  of  the  animal 
kingdom,  it  will  be  found  that  we  have  already  before  us  all  the 
elements  or  essentials  of  mind  as  it  occurs  in  man.  Though  not 
deveh>i}ed  in  equal  degree,  we  have  nevertlieless  the  higher,  as 
well  as  the  lower  constituents  of  mind — reason,  intelligence, 
thought,  as  well  as  mere  sensation,  instinct,  and  reflex  action. 
And  moreover  it  is  evident  that  intelligence  begins  at  the  very 
base  of  the  zoological  scale.' ' 

§  11.  I  quote  these  conclusions  because  I  believe  them  to  be 
substantially  true.  We  must,  I  think,  place  the  beginnings  of 
consciousness  much  lower  down  in  the  animal  series  than  we  have 
been  accustomed.  We  may  never  be  able  to  determine  the  point 
where  consciousness  begins,  but  it  is  safe  to  say  that  proceeding 
downward  its  territory  contracts  in  proportion  as  nervous  systems 
grow  more  simple.  I  do  not  consider  we  are  justified  in  believing 
in  the  existence  of  consciousness  where  we  cannot  make  out  a 
nervous  system :  but  when  proceeding  upward  we  begin  to  find 
plexuses  of  cells  and  fibres  of  nerve  matter  then  and  there  we  are 

'  Lindsay's  JUiiui  in  Ike  Lonvr  Animali.  Cliap.  VI, 
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approaching  the  border  land  of  conBciouaneBS,  And  in  their 
beginningH  states  of  consciousnesa  appear  in  their  greatest  degree 
of  BJmplicity,  induliniteness,  and  homogeneity.' 


CHAPTER   XXVI. 
THE    GENESIS    OF    FEELINGS. 

PERirHERALLY-INlTlATED   FEELINCiS. 

5  1.  A  SENSATION  is  a  feeling,  not  a  nervous  movement.  Nerves 
are  said  to  be  sensitive,  eometimea  said  to  be  sensible  or  to  have 
sensibility;  which  means  merely  that  sen.sation  accompanies  or 
follows  their  excitement  or  stimulation,  but  the  sensation  itself  is 
a  purely  mental  phenomenon ;  we  can  only  know  it  as  an  experience 
of  our  own  const- ioiisness,  ascertained  by  introspection.  No  amount 
of  observiition  upon  nerve-systems  can  give  us  a  knowledge  of  wliat 
a  sensation  is ;  ive  must  experience  it  in  order  to  know  it.  In  a 
former  chapter  (Chap.  VIII.)  we  considered  the  general  character- 
istics of  feeUngs  and  noted  their  chief  divisions.  Peripherally- 
initiated  feelings  comprise  what  are  commonly  termed  sensatlonB, 
both  external  and  internal.  The  term  aenBOiion  is  more  con- 
venient than,  though  not  i9o  scientific  as  the  term  peripherally- 
initiated  feeling;  for  puqxjses  of  convenience  we  will  freely 
make  use  of  the  former,  now  that  wc  have  noted  its  meaning  and 
thus  guarded  against  misunderstanding,     (See  again  Chap.  VIII.) 

§  2.  Under  sensation  we  include  those  feelings  wliich  appear 
to  be  directly  initiated  by  the  impingement  of  un assimilated 
(including  disassimilated)  forces  upon  the  organism  or  some  part  of 
it  and  by  the  removal  of  snch  forces  ;  also  those  initiated  by  move- 
ment of  the  organism  itself  outward.     Sensations  are  to  be  dis- 

'  It  is  extremely  diacouraging  and  liumflmling  lo  one  who  lias  now  devoted 
over  twelve  years  to  the  syatematic  study  o(  psychology  to  be  obliged  to  eonleBs 
that  be  subatantmlly  knows  nothing  about  the  genesis  of  coDsoiooBnesB — not  even 
the  intomol  pbysical  uircani  stances  under  which  a  state  of  conscionsDesa  takes  Its 
rise,  continues,  and  subsides.  But  the  confession  canst  be  made.  If  this  ia  my 
misfortonc  I  hope  it  is  cot  my  funlt.  But  certaiuly  because  one  maa  cannot 
explain  a  thing,  we  must  rot  conclude  thai  it  is  Iherefore  inexplicable.  Patient, 
persistent,  careful  study  of  nerve-slnicturea  and  their  functions  inevitably  will 
Icoil  to  a  great  increase  of  psychological  knowledge.  And,  at  leust,  if  I  cannot  do 
morv,  t  can  raise  my  voice  in  urging  the  most  unremitting  effort  in  this  direction 
upon  all  who  are  zealous  for  the  ntlainmeiil  of  scientific  truth. 
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tingtiished  from  cogmtions  kdcI  volitions ;  they  are  to  be  distin- 
guished from  reproduced  feelings  and  from  the  ceutraliy-initiated 
feelings  commonly  called  emotions,  though  of  course  the  latter 
are  not  independent  of  the  former  and  it  is  sometimes  difficult  to 
draw  the  line  between  them. 

§  3.  An  impinging  force  implies  a  resieting  force  and  hence  all 
senHationa  must  arise  out  of  contact  of  two  diiferent  tilings.  It 
follows  therefore  that  all  our  senaationa  are  modifications  of  one 
general  sense  of  contact.  This  we  shall  presently  see  illustrated 
in  detail. 

§  4.  We  have  noted  that  there  is  a  spontaneous  activity,  of  the 
animal  organism  moving  outward  (see  Chap.  XX.  §  2  ff.,  Chap. 
XXII.  §  22,  etc.  etc.).  Consequently  the  organism  or  some  part  of 
it  may  be  the  impinging  force,  while  the  environment  furnishes  the 
resisting.  Sensation  may  arise  from  centrifugal  movement  of  the 
organism  meeting  with  u  resistance  in  the  environment,  from  the 
removal  or  vacation  of  some  experienced  resistance  or  from  the 
movement  of  something  in  the  environment  upon  and  against  the 
organism.  In  either  case  the  essential  is  present  of  contact  of 
two  different  things,  creating  action  and  reaction.  But  in  the 
case  of  the  en  to-peripheral  sensations  it  seems  that  the  organism 
is  passive  and  not  active  so  far  as  creating  sensations  is  concerned ; 
that  is  to  say,  sensations  arise  from  the  presence  and  imjiact  of 
introduced  or  disassimilated  matter  or  from  the  push  of  attractive 
force  or  the  pull  of  rending  force ;  in  eitlier  case  the  organism 
being  the  resisting  body. 

5  5.  Historically  speaking,  since  the  beginnings  of  life  are  mani- 
fested by  spontaneous  outward  activity  and  movements  occurprior 
to  consciousness  (Cliap.  XXIV.),  if  is  quite  certain  that  sensations 
primarily  arise,  both  in  the  individual  and  in  conscious  life  as  a. 
whole,  by  the  impact  of  the  organism  upon  a  resisting  environ- 
ment, rather  than  in  the  contrary  manner.  However,  sensation 
from  external  impact  follows  so  closely  upon  the  other  as  to  make 
only  a  slight  chronological  priority  in  fevour  of  sensation  from  out- 
ward movements. 

5  6.  Sensations  may  be  divided,  according  to  our  localisation 
of  the  points  of  their  initiation,  into  the  following  classes : — 

1.  Unlocated  Sensations; 

2.  Sensations  of  the  Introsusceplive  System  ; 
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3.  Sensations  of  the  Assimilative  System; 

4.  Sensations  of  the  Expulsive  System  j 

5.  Sensationa  of  the  Reproductive  System.' 


The  firyt  of  these  classes  embraces  sensations  which  are  chiefly 
ento-peripheral;  the  second  are  comprised  of  sensations  character- 
istically epi-peripheral ;  the  third  are  principally  ento-peripheral ; 
the  fourth  and  iiflh  include  sensations  both  epi-periphera!  and 
ento-peripheral,  in  such  equal  pro|X»rt.ions  as  to  make  it  impossible 
to  assign  predominance  to  either. 


^ 


1.   KNLOCATED  SE.VSATIOSS.' 

5  7.  There  are  sensations  which  are  not  susceptible  of  definite 
loaition  but  seem  to  affect  the  whole  organism.  Very  many  of 
these  run  into  and  seetn  to  blend  with  centraUy-initiated  feelings, 
but  still  are  referable  to  external  influences  or  to  conditions  of  the 

'  Seo  Chap.  XIX.  Bee.  17  S. ;  also  Chap.  XXII.  Sec.  29. 

'  I  now  labour  nnder  Ihe  taiae  erobarrassmeQl  whioh  I  eipressed  in  the  note 
on  p.  23 — this  liine,  liowevcr,  with  regiird  to  Ihe  works  of  Prof.  Alexander  Bain. 
Ho  liaa  given  the  nntnml  hitilriry  of  fec^Unge,  volition.t.  and  cognitioni  in  so  com- 
jilete  a  manner  that  one  of  two  coiirsea  must  be  taken  by  later  |i9j-iihologint8  when 
they  come  to  the  departments  in  wh[ch  he  lias  espociully  worked  ;  they  must  either 
lake  the  facts  ha  stutes  and  often  his  Etatenient  of  them  also,  selectiiifc  what  they 
need  for  their  purposes  aod  perhaps  ouw  aud  Lbcn  adding  sometlung  from  their 
own  observation,  or  they  loiLit  expend  a  vast  amount  of  labour  and  ingGouity 
in  trying  to  obtain  facts  which  he  han  not  stated,  with  the  certain  resnit  oE 
exhibiting  a  collection  of  the  facts  of  mind  inferior  in  value  to  ProtHisor  Bud'b 
and  of  less  use  to  any  student  of  psychylogy.  Any  one  who  deals  only  with 
special  departments  of  psychological  scieoce  may  escape  this  dilemma  byavoiding 
the  ground  covered  by  I'rofesaor  B^n  ;  but  a  writer  who  ventures  upon  a  com- 
plete treatise  must  meet  the  dilBculty.  I  have  chosen  the  firstof  the  two  courses, 
and  if  any  one  criticises  this  part  of  my  work  and  some  of  the  following 
chapters,  espeuiully  in  Part  VI.,  on  the  grouod  that  tbey  are  little  more  than  an 
epitome  of  Itefessor  Bain,  I  ato  only  nay  what  I  have  said  above  and  claim 
further  that  I  have  in  no  case  used  his  resnlU  on  authority  but  only  after  repeat- 
ing and  verifying  his  observnlions.  Uoreoter  1  must  indulge  the  hope  that  I 
h*ve  here  and  there  ad'ltd  a  little  to  psychological  science  over  and  above  what 
Professor  Buiu  and  others  at  my  predcccsBors  in  paychological  study  have  given 
to  the  world. 

If  I  did  exact  and  complete  justice,  I  should  have  to  inuko  a  similar  statenmnt 
■evernl  limes  and  with  reference  to  several  persons  in  the  course  of  my  treatise. 
But  this  it  would  ba  tEdious  to  do.  I  have  only  been  eudeavouring  to  preaeut 
psychological  science  as  it  is  with  occasionally  some  contribution  of  my  own  in 
the  way  of  original  observation  objective  or  inlruspectiie.  If  my  work  has  any 
independent  or  original  merit,  it  probably  lies  to  a  great  extent  in  the  direction 
of  method  and  airangemenl  in  dealing  with  the  maleriab  gathered  by  others. 
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internal  medium.  The  general  sensations  of  discomfort  which 
arise  from  the  diseased  condition  of  an  organ  or  set  of  organs  is 
an  instance.  The  diseased  organ  may  have  its  owu  proper  sensa- 
tions whiuh  are  quite  discernible;  but  in  addition  there  is  a  dif- 
fused feeling  of  debility  and  morbiditj  which  pervades  the  whole 
system.  The  feeling  of  inanition  is  a  sensation  which  we  can 
scarcely  locate ;  so  also  the  sensations  of  extreme  thirst.  There 
seem  to  be  many  sensations  of  approaching  dissolution  which  are 
the  extremes  of  debility  and  prostration  and  which  appertain  to 
the  whole  system.  Many  of  the  sensations  of  fatigue  are  general. 
When  the  effect  of  a  stimulus  passes  beyond  the  locality  of  its 
first  manifestation  and  exalts  or  depresses  the  vitality  of  the  whole 
organism,  then  apjiear  sensations  which  we  cannot  definitely 
locate. 

5  8.  Among  sensations  of  this  class  should  be  ranked  the 
general  feelings  of  atmospheric  conditions.  Sometimes  the  effect 
is  tonic,  sometimes  the  reverse.  The.  amount  of  electricity  or  of 
ozone  in  the  air  probably  has  its  effect  on  the  general  system.  Bo 
the  advent  of  light  after  darkness  and  the  coming  on  of  darkness 
after  light  affect  the  vitality.  On  the  eve  of  an  earthquake  or 
volcanic  eruption  great  and  marked  depression  is  often  felt  by 
large  numbers  of  people.  It  is  stated  that  just  prior  to  and 
duringamostextraordinarydisplay  of  aurora  borealis  at  Cleveland, 
Ohio,  in  1882,  many  people  experienced  this  same  depression, 
sometimes  amounting  to  faiutness.  The  general  foijling  of  pleasure 
and  elation  which  marks  the  exuberant  vitality  of  the  young,  so 
far  as  it  is  sensational,  is  not  susceptible  of  location.  No  doubt 
this  experience  is  largely  emotional,  hut  some  considerable  part 
must  be  attributed  to  sensation.  The  feehngs  of  health  and  dis- 
ease, integrity  of  the  organism  and  disintegration,  although  they 
give  rise  to  and  are  themselvea  sometimes  emotions  of  various 
sorts,  yet  must  be  considered  to  be  chiefly  and  fundamentally 
ento-peripheral  sensations. 

§  9,  The  feelings  of  cold  and  heat  iu  the  main  are  general  and 
unlocated.  These  feelings  are  determined  and  measured  by  the 
heat  of  the  blood,  which  is  naturally  about  98"  Falirenheit.  The 
contact  with  the  body  of  anything  external  whose  temperature  is 
above  this  point,  occasions  a  feeling  of  heal ;  below,  a  feeling  of 
cold.  So  also  heat  is  felt  when  the  temperature  of  the  blood  is 
raised  and  cold  when  it  is  lowered.  The  surplus  heat  generated 
in  the  human  organism  retained  and  preserved  by  clothing  and 
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increased  by  exercise  enables  us  to  live  comfortably  in  a  tempera- 
ture of  the  atmosphere  varying  from  60°  to  70°  F.  The  general 
effect  of  cold,  when  not  too  severe,  is  to  etiraulate  and  quicken  all 
the  functions,  while  the  general  effect  of  heat  in  corresponding 
degree  is  to  debilitate  and  depress.  But  intense  heat  and  intense 
cold  are  alike  in  their  sensations,  since  their  effect  is  to  produce 
diaorganisation,  fix>m  which  ensue  the  sensations  of  disintegration 
—like  those  of  a  shaqi  cut  or  bruise.  Where  these  extremes 
do  not  exist,  the  feelings  of  heat  and  cold  are  voluminous  and 
massive  rather  than  acute.  A  great  intensity  in  small  quantity 
can  often  be  borne  better  than  a  relatively  small  intensity  and 
great  quantity.  The  insertion  of  the  tip  of  the  finger  or  even 
the  whole  band  or  foot  in  a  very  warm  bath  can  be  endured  better 
than  the  sensations  arising  from  plunging  the  whole  body  into 
water  several  degrees  lower  in  temperature.  When  the  sensa- 
tions of  heat  and  cold  are  localised,  the  skin  is  usually  the  place 
of  their  manifestation.  A  burn  on  the  tongue  or  the  sides  of  the 
mouth  is  also  a  frequent  example  of  local  heat  sensation. 

2.    8ENa4T10N3   OF   THE    INTROSUSCEPTIVE   SYSTEM. 

§  10.  Sensations  of  this  class  are  projwrly  susceptible  of  sub- 
division as  follows ; — 

a.  Sensations  of  Eesistance  and  Non-Resi stance, 

b.  Sensations  of  Dermal  contact,  or  Touch, 
o.  Sensations  of  Olfactory  contact,  or  Smell. 

d.  Sensations  of  Gustatory  contact,  or  Taste. 

e.  Sensations  of  Auditory  contact,  or  Hearing. 

f.  Sensations  of  Ocular  contact,  or  Sight. 
These  we  will  now  examine  in  their  order. 


a.  Resistance  and  Nan-Resistance. 
§  11.  The  broad  proposition  may  be  enunciated  that  all  sen- 
sation arises  from  the  contact  or  contiguity  of  different  things. 
From  this  fact  we  have  one  general  and  fundamental  class  of  sen- 
sations, of  which  in  fact  all  others  are  but  differentiations.  This  is 
the  class  we  have  now  before  us  for  consideration.  For  sensation 
there  ia  required  a  central  nervous  organisation,  wliich  constitutes 
the  sensorium  and  its  lines  of  coramunic-ation  ;  an  internal  envi- 
ronment or  medium  which  directly  sustains  the  sensorium  and 
completes  the  organism ;  finally  an  external  environment  which 
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presses  upon  the  organism  and  on  which  the  organism  reacts.  We 
find  eensaf ion,  then,  arising  under  the  following  circumstances' : 
(1)  When  there  is  motion  of  the  organism  followed  by  resisting 
contact  with  the  external  environment ;  (2)  When  there  is  motion 
of  the  environment  upon  and  contact  with  the  resisting  organism  j 
(3)When  there  is  motion  of  one  part  of  the  organism  upon  another 
together  with  corresfionding  resistance  ;  (4)  When  there  are  com- 
binations of  the  foregoing.  Therefore,  all  sensation  is  some  form 
of  an  experience  of  motion  and  resistance  to  motion  ;  and  all  sen- 
witions  are  sensations  of  some  mode  of  resistance  and  extension  or 
non-resistance.  We  have  already  seen  that  when  feeling  is 
generated  it  is  invariably  in  connection  with  motion  and  resistance 
in  nerve-matter.  In  sensation  there  is  contact  with  afferent 
nerves,  either  epi-peripheral  or  ento-peripheral,  and  the  feeling 
ai'ises  as  the  transmitted  motion  along  the  nerve  meets  with 
resistance  at  the  centres.  This  contact  with  afferent  nerves  may 
be  contact  of  force  from  without  or  from  within  the  organism  ; 
sensation  is  found  to  occur  in  either  case,  P'rom  considerations 
like  the  foregoing,  therefore,  it  appears  that  in  the  ultimate 
analysis  sensation  is  reduced  to  experiences  of  different  modes  of 
motion  and  resistance. 

§  12.  In  former  chai.ters  (Chaps.  XII.,  XIIL,  XVII.  and  XVIII.) 
it  has  been  urged  that  we  have  no  exi>erience  of  resistance  without 
a  correlated  non-resistance ;  that  we  only  know  resistance  by  non- 
resistance  and  the  converse ;  that  extension  aud  resistance  are 
primitive  sensations  mutually  interdtipeudent.  In  other  words, 
we  cannot  have  a  sensation  of  resistance  except  as  correhited  with 
a  sensation  of  extension ;  the  one  is  the  sensation  of  force,  the 
other  the  sensation  of  space.  When  I  put  forth  the  arm  in  move- 
ment, I  have  a  sensation  of  extension  or  non-resistance  in  the 
exlemal  environment  and  of  resistance  in  the  muscular  and 
osseous  apparatus  of  my  own  body ;  when  the  arm  strikes  an 
external  resisting  iMxiy,  there  is  a.  further  sensation  of  resistance 
but  only  as  succeeding  a  prior  sensation  uf  extension.  When  I 
move  my  hand  laterally  along  the  wall,  there  is  a  sensation  of 
resistance  in  one  direction,  and  extension  or  non-resistance  in 
another.  Resistance  means  resistance  to  moving  force;  and 
motion  implies  non-resistance.  Wherever  there  is  motion  there 
is  a  sensation  of  extenaion  of  a  resisting  body,  a  sensation 
consequently  of  correlated  extension  and  resistance.  AU  our 
eensatious   arise   from    motion   aud    remittance;    imd   hence   the 
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)iens:ittoDs  of  extension  and  resistance  are  the  fundameutal  ^eiisu- 
tions,  and  are  equally  iirimordial  and  basic. 

§  13.  The  locality  of  the  organism  in  which  sensations  of 
extension  and  resistance  are  primarily  and  predominantly  initi- 
ated is  the  introsuHceptive  system,  and  therein  most  eBpeeially  in 
the  muscles.     We  will  take  note  of  a  few  prominent  groups. 

Extensor  Movements. — These  are  the  movemenla  which 
straighten  the  limbs,  and  hence  comprise  movements  outward 
from  the  centre ;  they  are  governed  by  the  extensor  muBclea. 
They  include  the  movements  of  pitshinf}  outward. 

Flexor  Moveinenta. — These  are  effected  by  the  ficxor  muscles, 
which  bend  the  limbs  inward  toward  the  centre.  They  accomplish 
the  pulling  movements. 

Compelled  Movements.-r-Theiie  occur  in  mich  cases  aa  riding 
in  a  vehicle  or  on  horseback,  rocking  in  a  chair,  swinging,  and  the 
like.  The  irregularity  of  the  movement  requires  a  gentle  action 
of  the  muscles  to  adapt  the  position  of  the  body  to  these  irrego- 
larities. 

Lobs  of  Sttppm-t. — This  gives  rise  to  a.  peculiar  sensation.  Ifc 
is  illustrated  in  the  sudden  giving  way  of  a  support  on  which  one 
has  been  leaning  or  sitting.  Where  it  affects  the  whole  body  it 
induces  various  en  to-peripheral  sensations  of  a  painful  character, 
as  dizziness  and  nausea. 

Slow  Movements. — Extension  is  the  sensation  of  resistance 
moving  away  or  vacating.  The  sensation  differs  according  to  the 
nipidity  of  the  motion.  Slow  movements  include  those  of  the 
legs,  arms,  head,  facial  muscles,  and  slow  speech.  They  hence 
appear  in  lazy  or  indolent  manners,  in  sauntering,-  loitering, 
deliberation  of  movement,  and  also  careful  action,  as  in  feeling 
one's  way.     Such  movements  are  allied  with  muscular  re^iose. 

QitMjfc  Movements. — These  tend  to  produce  excitement  and 
it«  attendant  feelings.  Rapid  walking,  running,  dancing,  gesticu- 
lating, vehement  speech— all  induce  senstitions  very  different 
from  those  attendant  upon  slow  movements. 

§  14.  Tonicity. — Occupying  a  sort  of  middle  ground  between 
sensations  of  extension  and  those  of  resistance  are  sensations  of 
simple  muscular  tonicity.  The  muscles,  after  apparently  ceasing 
to  contract,  remain  in  a  state  of  tension,  and  have  still  a  tendency 
to  approximate  their  points  of  attachment,  although  this  tendency 
is  counterbalanced  by  antagonistic  muscles  in  the  same  condition 
of  tension ;  thus  equilibrium  is  produced  and  preserved, 
vol.,  I.  X 
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Resisto/nce  to  Extenstyr  Movement. — This  aensaiion  is  experi- 
enced when  the  limb  or  member  Is  moved  mitwiird  and  meets  an 
object  which  abates  or  quenches  the  motion. 

Resistance  to  Flexor  Movevient. — This  corresponde  to  the 
sensation  of  extension  noted  in  connection  with  the  flexor  muscles 
in  the  last  section.  It  occurs  when  we  clutch  anything  or  pull  it 
toward  us. 

Inhibition  of  Movement. — The  resistance  may  be  strong 
enough  to  diminish  the  motion,  but  not  whoUy  extinguish  it. 
Sensations  of  inhibition  hence  arise. 

Resistance  to  Gravity. — The  supporting  of  a  weight  on  the 
buck,  head,  chest  or  arms  illustrates  the  sensation  of  resistjincp.  to 
impinging  pushing  force.  Pressure  against  the  body  is  a  sensation 
of  the  same  class.  Allied  are  the  sensations  of  supporting  the 
body's  own  weight,  or  that  of  particular  limbs.  The  sensations  of 
correlative  extension  arise  and  increase  as  resistance  diminishes, 
and  contrariwise. 

Resistance  to  PuUirig  force/rovi  without  is  another  variety 
of  muscidar  sensation. 

§  15.  Combined  Exteimon  and  Resistance, — Our  sensational 
experience  exhibits  a  very  great  variety  of  sensations  of  motion 
and  resistance,  occurring  in  alternation  and  combination.  This 
variety  is  rendererl  jwssible  by  the  sepitrate  mobility  of  a  great 
number  of  members  of  the  organism.  In  walking,  for  instance,  there 
is  flexor  and  extensor  motion ;  the  foot  is  imi>elled  upon  the  groimd, 
which  furnishes  resistance  ;  the  foot  is  removed  and  the  resistance 
disappears,  while  the  other  foot  is  still  pressed  upon  the  earth ;  the 
breeze  at  the  same  time  blows  upon  and  is  resisted  by  the  face ; 
the  hat  presses  upon  the  heiid ;  the  pressure  of  the  clothing  is  felt; 
also  the  weight  of  the  body  ;  the  hand  clutches  and  resists  the 
pull  of  the  cane  or  umbrella.  It  would  be  imijoosible  to  give  an 
exhaustive  catalogue  of  all  tbe  combinations  of  motion  and 
resistance  experienced  in  sensalion  by  the  organism.  But  the 
following,  by  way  of  summing  up  what  has  been  cited,  will 
indicate  the  chief  elements  wliich  enter  into  combinations  both 
simultaneous  and  successive : 


1.  Unimpeded  extensor  motion  of  the  organism  or  i>art  of  it. 

2.  Unimpeded  8exor  motion. 

3.  Tonicity  of  the  muscles. 
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4.  Eesistance  of  one  part  of  the  organism  to  another. 

5.  Resistance  in  the  external  environment  overcoming  outward 

motion  (both  flexor  and  extensor)  of  the  organism. 

6.  Resistance  in  the  external  environment  overcome  by  out- 

ward motion  of  the  organism  (partially  inhibiting  the 
outward  motion). 

7.  Resistance   in  the  organism  overcoming   impinging  force 

from  without. 

8.  Resistance   in  the  organism  overcome  by  impinging  force 

(partial  inhibition). 

§  16.  The  Voice. — The  organs  of  speech,  in  their  exercise, 
exeniplify  various  sensations  of  extension  and  resistance.  They 
are  comprised  in  the  opening  and  closing  of  the  mouth,  the 
movements  of  the  tongue,  the  forcing  of  the  air  through  the 
glottis,  and  the  dilatations  and  contractions  which  generate 
articulate  speech  or  inarticulate  sounds. 

Respiration. — Although  the  oflBce  of  respiration  is  related 
primarily  to  the  assimilative  system,  the  introduction  of  air  to 
the  lungs  is  introsusception.  Hence  we  may  note  here  the  sensa^ 
tions  of  breathing.  Aside  from  the  movements  felt,  there  is  much 
organic  unlocated  sensation,  but  still  the  act  of  introducing  and 
expelling  gives  a  variety  of  sensations  of  extension  and  resistance. 

Exercise, — Most  of  the  sensations  to  which  we  have  adverted 
above  can  be  included  under  the  general  head  of  exercise,  or 
active  use  of  the  different  members  of  the  body.  All  these 
movements  give  rise  to  many  organic  unlocated  sensations — of 
exhilaration  on  the  one  hand,  and  of  depression  or  fatigue  on  the 
other.  They  also  have  emotional,  intellectual  and  volitional 
relations  which  we  will  not  now  consider. 

§  17.  A  question  has  arisen  as  to  whether  the  sensations  of 
movement  outward  arise  in  connection  with  afferent  nervous 
currents  or  with  eflferent.  On  the  one  hand,  it  is  claimed  that 
feelings  of  movement  are  distinct  from  sensations  in  that 
they  are  characterised  by  a  feeling  of  eflfort  put  forth  which  is 
connected  with  efferent  motion  only.  On  the  other  hand,  it  is 
urged  that  this  feeling  of  effort  is  only  sensation  of  muscular 
action  and  reaction  which  is  communicated  by  afferent  nerves,  and 
that  the  efferent  movements  are  unattended  with  feeling.  It  is 
probable  that  the  latter  is  the  truth.     What  the  intellectual  and 

X  2 
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volitional  aasociations  are  of  feelinga  of  energy  put  forth,  will 

appear  in  a  subsequent  place.' 

b.  Dermal  Contact,  or  Touch. 
5  18.  Important  modifications  of  sensations  of  resistance  and 
non-resistance  arise  through  a  special  sensibility  of  the  skin  and 
certain  mucous  membranes.  The  ajiecial  organs  of  touch  are  the 
papilla!  (Chap.  XXII.  §  5),  which  furnish  im  immense  number  of 
separate  points  for  contact  with  the  environment.  These  papiUte 
are  of  a  conical  shape,  round  or  blunted  at  the  top,  and  are  received 
into  corresponding  pits  on  the  inner  siu^ace  of  the  cuticle.  They 
measure  on  the  hand  from  y^-  to  ^-J^  of  an  inch  in  height.  In  the 
ridges  the  large  papilla  are  placed  sometimes  in  single  but  more 
commonly  in  double  rows,  with  smaller  ones  between  them,  that 
is,  also  on  the  ridges,  for  there  are  none  in  the  intervening 
grooves.  These  ridges  are  marked  at  short  and  tolerably  equal 
intervals  with  notches  or  short  transverse  furrows.  The  papillre 
are  most  numerous  and  larger  where  the  tactile  sensibility  is  the 
greatest,  namely  on  the  palms  and  fingers,  the  corresponding 
portions  of  the  foot,  the  forehead,  temples,  and  forearm.'  'The 
taotUe  corptiscles  lie  in  the  papillte  of  the  dermis,  and  are  oval 
and  about  -OS  mm.  (-^\^  inch)  in  length.  They  contain  a  soft 
core,  enveloped  by  a  connective-tissue  capsule  and  separated  into 
several  masses.  Two,  three,  or  more  nerve-fibres  go  to  ench 
corpuscle,  and  appear  to  end  in  plates  lying  between  each  of  the 
segments  of  the  core.  Tactile  corfJUHcles  are  numerous  in  the 
skin  of  the  hand  and  foot,  but  are  rare  elsewhere.'*  'Simpler 
bodies,  the  touolt-cella,  of  the  same  essential  structure  but  receiving 

'  Tlie  docliine  of  ctFerent  feeling  allending  muEcular  movement  is  mainlined 
by  Bain,  HoEhlingB -Jackson,  and  Wundt.  The  opposite  view  has  been  held  by 
the  majority  of  psyiilioliigiBlB,  and  hos  been  reasscrli^d  againM,  criticiRin  by  Dr, 
Baatian,  Dr.  Ferrier.  and  Profeasor  Wm.  Jaines.  In  iHs  case  I  vote  with  tho 
mftjorily,  and  refer  the  reader  for  a  fnll  Hiaeuaaion  of  the  Hubject  to  Professor 
James's  paper  entitled  Tit  FfBlinu  of  Effort,  published  Boelon,  IBSO.  Professor 
James  says:  'I  maintain  that  the  feeling  of  mnsoulac  energy  pot  forth  Is  a 
complex  of  nilerenl  sensation  coming-  from  the  tense  muscles,  tlie  atruned  WgfL- 
mectfl,  Bqneeised  joints,  fixed  chest,  closed  glottos,  contracted  brow,  clejiched  jaws, 
pto.  etc.  Tliat  there  is  over  and  above  this  another  teeling  of  effort  involved  I 
do  not  deny;  but  this  latteris  purely  moral,  and  has  nothing  to  do  with  the  mol«r 
dischni^.  We  shall  study  it  at  the  end  of  this  essay,  and  shall  find  it  to  ba 
e*BentIiilly  identii^  with  the  effort  W  remember,  with  the  effort  to  make  » 
dwiisioni  or  to  attend  to  a  dissgreeable  lask.' 

*  Qiiain's  Aitalnmy. 

'  Slartin'B  Anatomg  •<Jtl,c  I/ii«ia»  nmbj.  flinp.  .\XIV. 
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only  one  nerve-fibre  each,  are  distributed  all  over  the  nkin ;  the 
more  complex  and  probably  the  more  irritable  fonn  being  found 
where  the  epidermis  is  esj>ecially  thick.''  In  addition  to  these 
there  is  another  variety  of  tactile  nerve-ending  called  endr^dbs. 
'The  end-bulbs  are  spheroidal  and  about  '04  mm.  (j^  inch)  in 
diameter.  Each  consists  of  a  eore,  with  a  connective-tissue  cap- 
sule, to  which  two  or  three  nerve-fibres  run  ;  the  axis  cylinders 
penetrate  the  core.  End-bulb«  are  found  on  one  or  two  regions 
of  the  skin,  as  that  on  the  red  jjart  of  the  iips,  in  the  conjunctiva, 
and  the  mucous  membrane  covering  the  soft  palate  and  the 
tongue,' ' 

§  19.  By  the  tactile  sensibility  we  are  enabled  to  discriminate 
and  compare  varieties  of  sensations  of  extension  and  resistance  to 
an  ejteut  far  beyond  that  allowed  by  the  simple  muscular  sense. 
It  is  also  of  prime  importance  in  the  localisation  of  those  sensa- 
tions. It  lias  been  found '  by  placing  two  points  of  a  pair  of  com- 
passes blunted  with  wax  at  different  distances  apart  on  various 
portions  of  the  body,  that  the  smallest  distance  at  which  contact 
can  be  distinguished  to  be  double  varies  in  different  jiarts  between 
the  thirty-sixth  of  an  inch  and  three  inches.  The  finest  and  most 
delicate  discrimination  is  made  by  the  tip  of  the  tongue,  the 
iingere,  the  red  surface  of  the  lips,  the  tip  of  the  nose,  palm  of 
the  hand,  end  of  the  great  toe  and  the  cheek.  The  least  sensitive 
portions  in  this  respect  are  the  middle  of  the  abdomen,  thigh, 
arm  and  leg,  the  bsick  of  the  neck  and  the  back.  In  regard  to 
this  sensibility,  it  must  be  remarked  that  though  we  are  sensible 
of  a  plurality  of  sensations  primaiily,  we  are  not  enabled  by 
simple  contact  to  determine  how  far  apart  the  points  of  contact 
are,  nor  indeed  without  experience  iix  the  locality  of  the  sensation. 
There  must  be  added  sensations  of  movement.  With  the  sensa- 
tions of  movement  and  resistance  in  their  various  forms,  made 
minutely  diatinguishable  by  means  of  the  tactile  sensibility, 
we  can  measure  distance,  direction,  force,  motion,  size,  form  and 
position. 

5  20.  The  greater  degree  of  pressiu'B  measures  chiefly  the 
predominance  of  the  muscular  sensibility  over  that  of  touch 
proper.  When  a  simple  contact  occurs,  the  nerves  of  touch  alone 
are  sensibly  stimulated;  as  presaiire  increases,  however,  not 
merely  the  skin  but  the  muscles  are  affected,  and  though  the 
tactile    sensibility    ia     present    also    it    is    overmastered    by    the 

'   SlBrtiii.  '  Weber. 
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imiBcular  feelings.  Still  in  such  a  case  the  discriminations  just 
mentioned  are  materially  aided,  and  sometimes  entirely  accom- 
plished, by  the  aense  of  touch.  The  definite  knowledge  of  exten- 
sion find  the  degrees  of  resistance  of  all  kinds — together  with  that 
of  the  innumerable  corabinations  of  extension  and  resistance — 
all  are  gained  only  through  dermal  sensations. 

§  21.  The  sensations  of  extension  and  resistance  arising  &om 
the  compounding  of  muscular  sensations  with  dermal  give,  there- 
fore, the  sensations  of  magnitude  and  similitude  in  all  their  variety. 
In  other  words,  they  are  sensations  of  quantity.  They  are  not 
the  only  sensations  conceived  in  the  intellectual  appreciation  of 
quantity,  as  we  shall  presently  see,  but  they  will  of  themselven 
give  appreciable  distJuctions  and  degrees  of  intensive,  exteusive, 
and  protensive  quantity. 

5  22.  Not  dwelling  further  at  this  stage  upon  the  intellectual 
associations  and  connections  of  tactile  and  muscular  sensations, 
we  will  notice  a  few  groups  which  have  more  particular  bearing 
upon  the  emotional  and  volitional  states. 

Acide  Contact. — This  is  a  contact  at  a  point  or  at  distinguish- 
able points.  The  sensation  is  most  marked  where  the  contact 
amounts  t^  penetration  of  the  surface  of  the  skin.  It  is  the 
foundation  of  disintegration  sensations. 

Massive  Contact. — These  sensations  are  of  superficial  or  solid 
contact,  and  they  are  ordinarily  characterised  as  voluminous  in 
contradistinction  to  intense  sensations,  which  primarily  belong  to 
the  acute  class. 

Soft  Contact, — These  are  massive,  and  include  a  great  variety 
of  feelings,  the  emotional  associations  being  numerous.  The 
contact  of  the  bed-clothing  upon  the  body  at  night,  the  stroking 
of  the  fur  of  a  cat's  back,  sitting  on  soft  cushions  or  lying  in 
feather  beds,  the  joining  of  hands,  the  embrace — all  furnish 
illustrations. 

HaTd  Contact. — Of  an  opposite  nature  is  hard  contact,  the 
characteristic  differentiating  it  from  the  last  class  being  the 
unyielding  nature  of  one  or  both  of  the  contiguous  bodies, 

Fnction. — Gentle  friction  of  a  soft  body  is  the  extension 
counterpart  of  the  sensation  of  resistance  in  soft  contact;  of  a 
hard  body  the  extension  counterpart  of  hard  resistance.  Slow 
fiiction,  of  course,  belongs  to  alow  movements,  rapid  friction  to 
quick  movements. 

Tickling  is  an  acute  sensation,  associated  however  with  friction. 
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The  beginning  of  Ihe  friction  of  a  lirusb  on  the  body  gives  rise 
to  a  eenaation  of  the  nature  of  tickling.  As  the  preasure  is 
increased  the  eensation  grows  more  massive  and  loses  its  acute 
character.  The  sensations  in  the  nose  preceding  a  sneeze,  of  a 
fly  walking  over  the  face,  of  a  feather  brushed  lightly  upon  a 
sensitive  place  on  the  skin,  are  good  examples  of  tiokliTig  in  its 
simplest  forms,  uncomplicated  with  the  massive  sensations  of 
pressure. 

Stmfjing. — When  the  skin  is  penetrated  and  its  normal  con- 
dition disturbed,  the  feeling  which  may  have  begun  in  tickling 
passes  into  stinging.  The  latter  may  occur  independently  of  the 
former  but  often  succeeds  it,  as  in  flagellation.  The  touch  of 
nettles,  the  prick  of  pins,  the  stings  of  bees  are  illustrations. 
These  sensations  are  acute. 

The  above  are  only  a  few  groups  of  dermal  sensations,  more  or 
less  involved  with  muscular.  The  varieties  are  practically  in- 
finite. Two  other  classes  might  be  instanced  which  are  of  some 
prominence  ;  namely,  Smoothness  and  Roughness,  the  first  being 
an  e3rt«naion  sensation  in  its  salient  aspects  and  the  latter  one  of 
resistance.  In  the  former  case  the  extension  is  continuous  along 
a  resisting  surface,  in  the  latter  it  is  interrupted  by  a  succession 
of  resistances.  The  sensations  of  liquidity  and  of  gases  iu 
motion  furnish  also  their  peculiarities.  To  enumerate,  analyse 
and  classify  all  these  varieties  of  sensation,  would  require  a  work 
BO  large  as  to  leave  room  for  little  else,  unless  indeed  a  cyolopiedia 
of  psychology  were  attempted. 

§  23.  Thermal  Senaations. — In  addition  to  the  organic  im- 
located  sensations  which  are  induced  through  diCTereuceB  of  tem- 
perature, there  is  a  derma]  sensibility  which  must  not  he  overlooked. 
Different  degrees  of  heat  and  cold  are  apprehended  by  sensations 
at  the  surface  of  the  body.  Alwo  substances  are  often  distinguished 
factually  by  their  difference  in  temperature.  The  sensiliveness 
to  heat  and  cold  is  diflerent  in  degree  in  different  parts  of  Ihe 
body,  which  sensitiveness  does  not  seem  to  be  determined  by  the 
abundance  of  nerves  present  in  the  part  affected.  It  is  still  an 
open  question  whether  or  not  certain  nerve-terminations  in  the 
skin  are  sensitive  to  temperature  and  others  not,  and  whether  the 
tactile  nerves  are  the  same  as  those  which  convey  thermal  sensa- 
tions. It  is  quite  possible  that  a  special  sensibility  may  be  de- 
monstrated; but  it  seems  tofj  soon  to  say  that  one  actually  has 
been  shown. 
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§  2-1.  It  is  observed  that  when  one  part  of  the  body  touches 
another,  the  temperature  being  the  same,  the  part  endowed  with 
the  finer  tactile  power  feels  the  other.  If  the  temperatures  are 
different,  the  impinging  part  feels  the  other  tactually,  wliile  the 
latter  feels  the  temperature  of  the  former.  The  hand  is  not  felt 
tactually  by  the  brow,  nor  the  coldness  of  the  brow  felt  by  the 
hand.  Of  two  substiincee  of  the  same  weight  the  colder  seema 
heavier  to  the  hand. 

It  is  claimed  that  the  feeling  of  wetness  is  nothing  more  than 
a  form  of  cold  ;  but  this  may  well  be  doubted. 

Sensations  of  heat  and  cold  are  both  acute  and  massive.  The 
extremes  of  heat  and  cold  give  rise  to  very  similar  seusationa. 
The  senaatioDS  of  acute  heat  and  acute  cold  are  very  like  those  of 
a  cut  or  prick  of  a  sharp  iustiument. 


e.  Olfactoiy  Contact,  or  Sviell. 

5  25.  When  certain  gaseous  or  volatilised  particles  of  matter 
enter  the  nose  and  reach  the  afferent  nervous  apparatus  contained 
in  the  inner  and  upper  chambers,  sensations  are  produced  which 
we  term  sensations  of  smell.  The  surface  sensitive  to  smell  is  the 
interior  nasal  lining,  a  membrane  covering  the  whole  of  the  interior 
cavities,  connecting  with  the  external  skin,  with  the  mucous  mem- 
brane of  the  pharynx,  with  the  conjunctiva  of  the  eye,  and  with 
the  lining  membrane  of  the  hollows  which  communicate  with  the 
nasal  chambers.  The  olfactory  membrane  is  highly  vascular  and 
well  supplied  with  nerves,  but  varying  in  its  different  parts  in  both 
these  respects ;  the  distribution  of  nerves  being  more  abundant  in 
the  interior  away  from  the  outer  oi>ening9.  The  membrane  varies 
also  in  thickness.  The  nerves  ultimately  concerned  are  the  fifth 
pair  and  the  olfactory  nerve,  the  latter  passing  inward  to  the  ol- 
factory ganglion,  which  is  prominent  in  the  brain  of  all  the  verte- 
brates and  in  the  lower  orders  constitutes  a  distinct  lube  or  division 
of  the  encephalon. 

§  26,  It  is  supposed  that  the  action  by  which  the  sense  of 
smell  is  stimulated  is  a  chemical  one.  In  general  odorous  sub- 
stances are  such  as  can  readily  be  acted  on  by  oxygen.  Unless  a 
stream  of  air  containing  oxygen  passes  into  the  cavities  of  the 
nostrils  together  with  the  odorous  matter,  no  sensation  of  smell  is 
produced;  and  if  a  cuneut  of  carbonic  acid  is  introduced  the 
odour  ceases.     Moreover  some  combinations  of  hydrogen  have  been 
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actually  shown  to  be  decomposed  in  the  act  of  producing  smell. 
'WTien  seleniuretted  hydrogen  is  passed  through  the  nose,  the 
metallic  selenium  is  found  deposited  upon  the  lining  membrane. 
The  passage  is  accompanied  by  a  very  disagreeable  odour. 

§  27.  The  greater  number  of  gases  and  vapours  are  odorous. 
The  elements  of  the  atmosphere  are  inodorous,  except  carbonic  acid, 
which  in  large  quantities  has  a  pungent  smell ;  ozone  also  has 
odour.  SoUd  mineral  substances  often  emit  odours,  as  arsenic, 
quartz  when  broken,  phosphorus  and  sulphur.  The  odoiu*s  of  the 
vegetable  kingdom  are  of  infinite  variety  and  embrace  the  most 
delicate  and  agreeable  of  smells.  Animal  odours  are  numerous, 
some  being  peculiar  to  the  species,  as  that  of  the  skunk.  As  a 
rule,  animal  odours  are  not  pleasant.  With  reference  to  their 
chemical  composition,  the  pleasant  odours  emanate  from  the 
hydro-carbons  chiefly,  while  the  disagreeable  often  come  from  sub- 
stances which  contain  sulphinr  and  arsenic  in  some  form. 

§  28.  The  production  of  odours  is  favoured  both  by  light  and 
heat.  Light  aids  development,  and  heat  volatilises  and  decomposes. 
In  sunny  climates  and  in  the  summer  season  odours  are  more 
abundant.  Moisture  is  also  an  aid ;  after  a  shower  we  notice  more 
particularly  odorous  matter.  Friction  is  another  source  of  odours, 
as  may  be  observed  by  rubbing  and  crushing  plants.  Sweet  odours 
are  more  persistent  than  disagreeable  ones  are.  In  diffusibility 
there  is  a  great  variation  in  odours.  Sulphinretted  hydrogen,  for 
example,  diflfuses  very  rapidly;  on  the  other  hand,  most  of  the 
animal  effluvia  are  dense  and  slowly  difiFusible.  In  scenting  a 
pointer  keeps  his  nose  close  to  the  ground,  showing  the  tendency 
of  the  gases  to  sink.  Very  small  quantities  of  odorous  matter  are 
often  sufficient  to  excite  sensation.  It  has  been  caused  by  ^ 
grain  of  phosphuretted  hydrogen;  ^l^  grain  of  sulphuretted 
hydrogen ;  j^^^  grain  of  oil  of  resin,  and  by  a  smaller  quantity 
than  the  last  of  musk.* 

§  29.  Sensations  of  smell  are  frequently  complicated  with 
those  of  taste  to  such  a  degree  as  to  make  it  very  difficult  to  sepa^ 
rate  and  distinguish  the  one  class  from  the  other.  In  drinking 
water  impregnated  with  sulphur,  for  example,  we  are  quite  at  a 
loss  to  know  whether  it  is  a  bad  smell  or  a  bad  taste  that  is  aflTect- 
ing  us.  In  reality  it  is  both,  but  we  are  not  able  to  define  the 
limits  of  either.     In  the  same  confused  way  we  become  conscious 

*  Valentin. 


of  the  flavour  of  food  wLile  eating,  through  mingled  and  indis- 
tinguishable senaations  of  taste  and  smell. 

§  30.  The  closest  asRociations  of  smell  other  than  thosejust  now 
stated  are  with  sensations  of  the  respiratoiy  organs  and  ento- 
peripheral  sensations  of  the  digestive.  From  sensations  of  smell 
there  is  a  frequent  and  ready  passage  to  sensationH  of  freshness 
arising  from  pleasurable  inhalations,  which  carry  with  them  or- 
ganic and  to  a  large  extent  unlocated  senaationa  of  invigoration 
and  vitality.  In  a  contrary  direction,  feelings  of  suffocation  are 
often  consequent  upon  and  simultaneous  with  bad  smells.  Many 
odours  have  a  nauseating  effect  upon  the  digestive  system,  while 
others  have  the  effect  to  stimulate  the  appetite ;  the  latter  are 
often  spoken  of  as  appetising  smells. 

§  31.  The  sense  of  smell  is  found  developed  to  a  far  higher 
degree  of  perfection  among  the  lower  animals  than  with  man. 
The  greatest  degree  of  acuteness  with  which  we  are  familiar 
occurs  in  the  case  of  the  dog.  The  carnivorous  animals  and 
certain  insects  have  the  sensibility  highly  developerl.  In  the 
human  races,  savages  have  a  more  acute  sense  of  odours.  The 
North  American  Indians  can  follow  their  gjirae  or  their  enemies 
by  the  scent,  and  in  the  Antilles  the  maroon  negroes  distinguish 
by  their  scent  a  white  mau's  trail  from  a  negro's.'  The  whole 
negro  race  have  an  extraordinary  development  of  this  sensibility. 

5  32.  The  classifications  of  odours  with  reference  to  their 
sensational  aspects  relate  chiefly  io  Iheir  pleasurable  or  painful 
qualities.     We  will  notice  the  following  groups: 

I^ragra/ncea. — These  are  usually  described  as  sweet  odours,  but 
the  term  aiveet  applies  to  so  many  other  varieties  of  sensation 
that  its  use  is  not  to  be  recommended.  The  fragrant  odours  of 
flowers  and  fruits  are  the  most  prominent  examples.  Fragi-ances 
are  pleasurable  in  sensation,  and  are  acute. 

Stinks. — These  are  i.*ainful  odours  opposed  to  fragrances. 
They  give  acute,  rather  than  massive  sensations.  Among  the 
most  painful  stinks  are  those  of  Bul])hurett«d  hydrogen,  asa- 
fcetida  and  decaying  animal  matter. 

Pungent  Odours,— The  sensation  of  pungency  is  the  peculiar 
sensation  caused  by  ammonia.  It  is  a  sensation  of  smell  combined 
with  simple  tactile  contact,  and  arises  from  a  disturbance  of  the 
nasal  tissues.  It  remains  when  the  organ  of  smell  has  ceased  to 
be  susceptible  to  the  proper  sensation  of  the  objects  ;  snuff-takers 
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are  sometimes  devoid  of  sensibility  to  odours,  but  are  susceptible 
to  the  pungency  of  the  nicotine  in  the  snuflF.  Similar  sensations 
to  those  of  pungency  in  the  nose,  arise  in  the  tongue  or  on  the 
skin  anywhere:  pungency  is  an  irritation  of  the  nerves,  not 
amounting  to  a  very  sharp  pain.  When  pungency  and  odours 
proper  are  combined  we  have  what  is  called  an  ethereal  smell,  as 
of  alcohol,  ozone,  and  chloroform. 

d.  Gustatory  Contact^  or  Taste, 

§  33.  When  certain  liquefied  particles  of  matter  are  brought 
into  contact  with  the  mucous  membrane  on  the  dorsum  of  the 
tongue  and  with  the  nerves  there  found,  sensations  are  produced 
which  we  express  by  the  term  taste.  Possibly  other  parts  of  the 
boundary  of  the  mouth  cavity  are  sensitive  in  the  same  mode. 
*The  nerves  concerned  are  the  glosso-pharyngeals,  distributed 
over  the  hind  part  of  the  tongue  and  the  lingual  branches  of  the 
inferior  maxillary  division  of  the  trigeminals  on  its  anterior  two- 
thirds.  On  the  tongue  the  nerves  run  to  papillae,  the  circum- 
vallate  have  the  richest  supply,  and  on  these  are  certain  peculiar 
end-organs  known  as  taste-buds^  which  are  oval  and  imbedded  in 
the  epidermis  covering  the  side  of  the  papilla.  Each  consists 
externally  of  a  number  of  flat,  fusiform,  nucleated  cells,  and 
internally  of  six  or  eight  so-called  taste-cells.  The  latter  are 
much  like  the  olfactory  cells  of  the  nose,  and  are  probably  con- 
nected with  nerve-fibres  at  their  deeper  ends.  The  capsule 
formed  by  the  enveloping  cells  has  a  small  opening  on  the  surface ; 
each  taste-cell  terminates  in  a  very  fine  thread  which  protrudes 
there.  Taste-buds  are  also  found  on  some  of  the  fungiform 
papillae,  and  it  is  possible  that  simpler  structures  not  yet  recog- 
nised, consisting  of  single  taste-cells,  are  widely  spread  on  the 
tongue,  since  the  sense  of  taste  exists  where  no  taste-buds  can 
be  found.     Tlie  filiform  papilla?  are  probably  tactile.' ' 

§  34.  It  is  supposed  that  taste,  like  smell,  is  produced  by 
chemical  action,  inasmuch  as  the  chemical  constitution  of  bodies 
principally  determines  varieties  of  taste.  Taste  may  be  produced 
by  galvanism  or  by  a  stream  of  cold  air  directed  upon  the  tongue. 
Moisture  must  always  be  present  to  induce  taste.  If  the  tongue 
is  dry  or  parched,  there  is  no  taste  sensation  unless  imparted  by 
the  impinging  substance.     Solution  is  essential  to  the  sapidity  of 

'  Martin's  The  JIuman  Body. 


31G      THE  GENESIS  OF  STATES  OF  CONSCIOUSNESS.      I^ 

bodies.  Taste  ia  much  influenced  also  by  the  extent  of  surface 
acted  upon  ;  and  is  also  heightened  by  the  motion  and  moderate 
pressure  of  the  substance  on  the  membrane. 

§  35.  Of  mineral  bodiea,  pure  water  and  the  elements  of 
atmospheric  air  have  no  taate.  All  acids,  all  alkalies,  and  nearly 
all  soluble  salts  are  sapid  j  in  salts  the  taste  being  determined 
more  by  the  base  than  by  the  acid.  Vegetable  and  animal  bodies 
give  rise  to  a  very  great  variety  of  tastes.  It  is  said  that  of 
all  sapid  substances  acids  and  bitters  can  be  the  most  readily 
detected  ;  then  saline,  and  lastly  Baccbariue  bodies.  It  has  been 
found  that  one  part  of  sulphuric  acid  in  10,000  of  water,  one  of 
sulphate  of  quinine  in  33,000  of  water,  can  be  detected  when 
carefully  compared  with  pure  water.  Sugar  cannot  be  detected 
when  there  is  less  than  one  in  80  or  90  of  water;  and  of 
common  salt  one  part  is  necessary  to  200  of  water.'  Crystalloid 
bodies  are  much  more  sapid  than  colloid,  the  latter  being  generally 
insipid," 

j  36.  The  most  intimate  associations  of  taste  are  with  the 
taclile  sensibility,  with  smell,  and  with  the  digestive  sensations. 
This  last  connection  has  not  been  remarked.  The  sensations  of 
taste  are  closely  involved  with  sensations  of  relish,  which  are 
organic  and  relatively  unloeated,  and  with  their  opposed  sensations 
of  disgust.  These  sensations  begin  in  the  contact  of  substances 
with  the  walls  of  the  mouth  and  throat,  but  are  not  sensations  merely 
of  taste.  To  all  persons  carrots  have  a  sweetish  taste,  but  some 
peoi>le  have  a  relish  for  them  and  some  a  disgust.  Saline  water 
has  a  salt  taste,  but  sometimes  it  is  relished  and  sometimes  disgust  is 
excited.  Sensations  of  simple  taate  and  those  of  relish  bear  some- 
what the  same  relation  to  each  other  as  simple  touch  and  muscular 
sensibility.  Relishes  and  disgusts  relate  to  the  whole  digestive  sys- 
tem, and  depend  upon  appetite  cravings  and  organic  repulsions ;  yet 
the  mouth,  tongue  and  throat  appear  to  be  the  seat  of  the  sensation. 

5  37,  Sweift  Tastes. — These  are  exemplified  by  the  taste  of 
sugar,  and  they  are  caused  by  a  great  variety  of  substances,  They 
generally  excite  a  relish,  and  are  pleasurable.  The  word  aioeel  ia 
used  in  diEFerent  senses  as  opposed  to  aour,  bitter,  and  putrid. 
The  last  sense,  however,  is  one  derived  from  associations  of  sweet 
with  agreeable  or  pleasant.  The  great  majority  of  our  agreeable 
tastes  are  saccharine. 

Bitter  Tastes. — The  proper  opposite  of  sweet  taste  is  bitter,  and 
'  MaraliBll.  '  Qraiiam. 
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not  sour  taste.  Sweetness  is  pleasurable ;  so  also  is  sourness 
frequently ;  but  bitterness  is  not  unless  the  tongue  is  educated 
to  it.  The  characteristic  bitter  tastes  are  those  of  quinine  and 
quassia.     Bitter,  like  sweet,  is  an  acute  sensation. 

Saline  Tastes. — These  are  the  tastes  which  are  exemplified  in 
that  of  common  salt.  As  to  the  acute  sensation,  it  is  indifferent 
so  far  as  pleasure  and  pain  are  concerned ;  the  relish  involved  with 
salt  taste  is,  however,  often  very  great. 

Alkaline  Tastes. — These  are  the  tastes  of  potash  and  soda. 
They  are  also  indifferent  as  to  pleasiu^ble  and  painful  quality. 

Add  and  Sour  Tastes. — Vinegar  and  lemon  juice  are  charac- 
teristic examples  of  this  class.  Acid  tastes  are  acute,  pungent, 
and  penetrating.  When  the  acid  is  diluted  the  taste  is  usually 
agreeable ;  when  the  acid  is  so  strong  as  to  disintegrate  the 
tissues,  all  taste  is  speedily  lost  in  other  sensations. 

Astringent  Tastes  are  tastes  like  that  of  alum ;  Fiery  Tastes 
like  that  of  alcohol,  mustard  and  red  pepper ;  Acrid  Tastes  com- 
bine the  fiery  and  the  bitter.  In  all  these  and  similar  tastes, 
the  peculiar  characteristics  of  the  sensation  arise  from  effects 
upon  the  tissues  of  a  tactile  nature,  and  the  taste  proper  is  not 
the  most  important  element  in  the  sensation  ;  often  the  latter  is 
wholly  nullified  and  destroyed. 

§  38.  It  will  be  seen  that,  as  in  the  case  of  sensations  of  smell, 
the  chief  values  of  taste  sensations  are  values  of  pleasure  and 
pain.  Taste  may  be  cultivated  to  very  high  degrees  of  discrimi- 
native ability,  as  is  seen  in  the  skill  of  wine  tasters  in  detecting 
minute  differences.  Tastes  may  also  be  educated  so  as  to  become 
either  pleasurable  or  painful  from  the  opposite  or  from  indifference. 
In  the  course  of  an  individual's  life  tastes  are  in  this  respect  con- 
stantly varying,  the  needs  of  the  assimilative  system  appearing  to 
govern  relish  and  disgust,  which  in  their  tiun  control  the  pleasures 
and  pains  of  taste  proper.  Among  the  lower  animals  taste  is  well 
developed  in  the  vertebrates,  but  in  the  invertebrates  we  do  not 
find  taste  organs  distinctly  marked  except  in  insects  and  some 
moUusks. 

e.  Auditory  Contact^  or  Hearing. 

§  39.  When  certain  particles  of  matter  in  a  certain  manner  of 
motion  impinge  upon  the  termini  of  certain  afferent  nerves  which 
are  situated  within  the  ear,  sensations  result  which  we  term  sen- 
sations of  hearing.     The  ear  is  the  organ  of  hec^ring,  and  the 
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auditory  !Lp])aj:atiiB  is  much  more  complicated  than  the  organs  of 
any  sensibility  we  have  heretofore  noticed.  A  somewhat  detailed 
description  will,  therefore,  be  given. 

5  40.  The  following  descriptions  are  taken,  by  pertniseion, 
from  *  The  Human  Body.' ' 

The  Exttnial  Ear. — The  auditory  oi'gati  in  man  conBiats  of  three 
portions,  known  respectively  oa  the  external  ear,  the  middle  ear  or  (ywi- 
jxtnum,  and  the  iiiiertial  ear  or  labyrinJh ;  of  these  the  latt«r  is  the 
essential  one,  containing  the  end  organs  of  the  auditory  nerve.  The 
external  ear  consiste  of  the  expansion  seen  on  the  exterior  of  the  head, 
called  the  cotkIm,  and  a  piisBage  Iea<ling  in  from  it,  the  external  audiltm/ 
nMo/uf  (D  to  c,  fig.  7).  This  passage  is  closed  at  its  inner  end  by  the 
tffmpanie  or  drum  meiiArane.     It  is  lined  by  a  prolongaUon  of  the  skin, 


through  which 


small  glands,  secreting  the 


B  of  the  ear, 


The  Tympanum,  or  dntm-cbamber  of  the  ear  (if,  fig.  7),  is  an  irre- 
gular cavity  in  the  temporal  bono,  closed  externally  by  the  tli-um  mem- 
hnuie.  From  its  inner  side  the  Eiitlacliian  tube  (if  to  E)  pixiceoils  and 
opens  into  the  pharyns,  and  the  mucous  niembiiiue  of  that  cavity  is 
continued  up  the  tube  to  line  the  tympanum  ;  between  this  inside,  and 
the  skin  of  the  external  auditory  meatus  outride,  is  the  proper  tympanic 
membrane  composed  of  connective  tissue.  The  inner  wall  of  the  tym- 
panum is  bony  eicejit  for  two  small  apertures,  the  uval  and  round /aro' 
menu,  which  lead  into  the  labyrinth.  During  life  the  round  aperture 
is  closed  by  the  lining  mucous  membrane,  and  the  oval  in  another  way, 
to  be  described  pi-eseutly,  The  tympanic  memhrane,  c  e,  stretched  like 
»  drum-head  oorosa  the  outer  siile  of  tympanum,  foiTns  a  shalluw  funnel 
with  its  ooncavily  outwai-Js.  If  a  sheet  of  indian-rnbher  be  stretched 
'  Maiiiu.  Cliap.  xxiii. 


■r  a  ring  und  pulled  down  in  the  centre,  its  foriu  will  be  verj  like 
that  of  the  membrane  in  qneetion.  It  is  pressed  liy  the  external  aiv  on 
its  exterior,  and  by  air  entering  the  tympanic  cavity  through  the  Eus- 
tachian tube  on  its  inner  side.  If  the  tympnnum  wefe  closed,  these 
presHurea  would  not  be  always  equal  when  barometric  pressui-o  varied, 
and  the  membrane  would  be  bulged  in  or  out  according  as  the  external 
or  internal  pressure  on  it  were  the  greater.  On  the  other  hand,  were 
the  Euetaehian  tube  always  open  the  soiinda  of  our  own  voicca  would  be 
extremely  loud  and  disconcerting,  ko  it  is  uaualty  closed  ;  but  every  time 
we  swallow  it  is  opened,  and  thus  the  air  presHui-e  in  the  cavity  i:j  kept 
equal  to  that  in  the  external  auditory  meatus.  By  holding  the  nose, 
keeping  the  mouth  ehut,  and  foi'cibly  exi)iriug,  air  nwy  be  forced  under 
prcsstii'e  into  the  tympaniiin,  and  will  be  held  in  jiart  impriBoned  there 
until  the  next  act  of  swallowing.  On  making  a  balloon  ascent  or  going 
rspidly  down  a  deep  mine,  the  sudden  and  great  change  of  aerial  pressuro 
outside  frequently  causes  painful  tension  of  the  drum  membi'ane,  which 
may  be  greatly  alleviated  by  frequent  swallowing. 

The  Auditor;/  Osndea. — Three  small  bones  lie  in  the  tympanum, 
foiming  a  chain  from  the  drum  membrane  to  the  oval  foramen.  The 
external  bono  is  the  maUetit  or  kammtr ;  the  middle  one,  the  irunts  or 
anvil ;  and  the  internal,  the  slapea  or  glimi.p.  The  malleus  has  an 
upper  enlargement  of  /tear/,  which  carries  on  its  inner  side  an  articular 
surface  for  the  incus;  below  the  head  is  a  constriction,  the  nfck,a,ad 
below  this  two  processes  complete  the  bone ;  one,  the  Iotu/  or  sleiuler 
procets,  is  imbedded  in  a  ligament  which  reaches  from  it  to  the  fi-ont 
wall  of  the  tympanum ;  the  other  process,  the  kaiuJle,  reaches  down 
between  the  mucous  membrane  lining  the  inside  of  the  drum  membrane 
and  the  membrane  pi'OiJer,  and  is  firmly  attached  to  the  latter  near  its 
centre,  and  keeps  the  membi-ane  dragged  in  there  so  as  to  give  it  its 
pecitliar  concave  form,  as  seen  from  the  outside.  The  incus  has  a  body 
and  two  processes,  and  is  mucii  like  a  molar  tooth  with  two  fangs.  On 
its  body  is  an  articular  hollow  to  receive  the  head  of  the  malleus  ;  its 
short  process  is  attached  by  ligament  to  the  back  wall  of  the  tym|)annm ; 
the  long  process  is  directed  inwards  U>  the  st<tpes ;  ou  the  tip  of  thia 
proi«ss  is  a  little  knob,  which  represents  a  bone  (oa  orhitadare)  distinct 
in  early  life.  The  sta{)es  is  extremely  like  a  stirrup,  and  its  base  (tlie 
footpiece  of  the  stiiTup)  Hts  unto  the  oval  fonunen,  to  the  margin  of 
which  its  edge  is  united  by  a  fibrous  membrane,  allowing  of  a  little 
play  iu  and  out. 

From  the  [wsterior  side  of  the  neck  of  the  malleus  a  ligament  passes 
to  the  back  wall  of  the  tympanum  :  this,  with  the  ligament  imbedding 
the  slender  process  and  fixed  to  the  front  wall  of  the  tympanum,  forms 
an  antero-poBt«rior  oidnl  liijament,  on  which  the  midleua  can  slightly 
rotate,  so  that  the  haudlo  can  be  pushed  in  and  the  head  out,  and  vice 
ver»A.     Oonnectod  with  tho  malleus  is  a  tiny  muscle  called  the  teiaor 
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tyinpani ;  it  is  inserted  on  the  handle  of  the  bone  bclaw  the  axis  of 
rotation,  and  when  it  contracts  pulls  the  hiindle  in  and  tightenH  the  drum 
niBmhrane.  Another  muscle  (the  stapfAii's)  is  insertcii  into  the  outt'i- 
end  of  the  stapes,  and  when  it  contiiictK  fiica  llie  bone  so  as  to  limit  its 
iang«  of  movement  in  and  out  of  the  fenestra  ovalis. 

Th«  Internal  Ear. — The  labyrinth  consists  primarily  of  ohambera 
and  tubes  hollowed  out  in  the  temporal  Imno  and  enclosed  by  it  on  all 
aides,  except  for  the  oval  and  round  foramens  on  its  exterior,  and  certain 
itpevturee  on  its  inner  side  by  whioh  blood-vessels  and  brancliee  of  the 
auditory  nerve  enter ;  during  life  all  those  are  closed  witter-tight  in  one 
way  or  another.  Lying  in  lite  bony  labyrijUh  thus  constituted,  are 
uiembranous  parts,  of  the  same  general  form  but  smaller,  so  that 
between  the  two  a  space  is  left ;  this  ie  filled  with  a  watery  fluid,  called 
the  perilymph ;  and  the  membranous  inUmai  etxr  is  filled  by  a  similar 
liquid,  the  endolympli. 


The  Bony  LahyrirUh. — The  bony  labyrinth  is  described  in  three 
portions,  the  ve»lih>df.,  the  aenticireiilar  eaiiaU,  and  the  codilea  ;  caste  of 
ibe  interior  are  represented  from  different  aspects  in  fig,  8.  The  vesti- 
bule is  the  central  part,  and  has  on  its  exterior  the  oval  foramen  (/o) 
into  which  the  base  of  the  stlrrup-bone  tits.  Behind  the  vestibultt 
are  three  bony  semicii-cular  canals,  communicating  with  tiie  back  of 
the  vestibule  at  each  end,  and  dilated  ne»r  one  end  to  form  an  n»t- 
puUa  (([  It  a).  The  horizontal  canal  lies  in  the  plane  which  ito  name 
implies,  am)  has  its  ampulla  at  the  front  end.  The  two  other  canals  lie 
vertically,  the  anterior  at  right  angles,  and  the  posterior  parallel,  to  the 
median  antero-posterior  vertical  plane  of  the  head.  Theii'  ampullnry 
ends  are  turned  forwards,  and  open  close  together  into  the  vestibule ; 
their  [losterior  ends  unite  and  have  a  common  vestibular  opening. 

Tlie  bony  cochlea  is  a  tube  coiled  on  itself  somewhat  like  a  snail's 
shell,  and  lying  in  front  of  the  veHtibulc. 

The  ifvriibranovjt  Labyriiilli. — T!ie  membranous  vestibule,  lying  in 
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the  l>ony,  cousista  of  two  bbjcb  oommiiuicuting  by  a  uarrow  nperture. 
The  poaterior  is  culled  the  ulrieiiliu,  and  into  it  the  membi^noiis  semi- 
circular  canals  open.  The  anterior,  uitled  the  saceulut,  coujiiiunicatea  hy 
a  tube  with  the  membr&nous  cochlea.  The  membranous  semicircular 
canals  much  rer-emble  iLo  bony,  and  each  him  an  ttmpuUa. ;  i&  viott  of 
tbdr  extent  Ihey  are  only  united  hy  a  few  irregular  connecliye- tissue 
luuidfl  with  the  perioBteum  liuing  the  bony  canals ;  but  in  the  ampidla 
one  side  of  the  membranous  tube  is  closely  adherent  to  its  bony  protec- 
tor ;  at  this  poiut  nei-ves  enter  the  former.  The  relations  of  the  meiD- 
branous  to  the  bony  cochlen  ui-e  more  coin  plicated .  A  section  tliiiiagh 
this  part  of  the  auditoiy  apparatus  shows  tbiit  its  osseous  pfirtion  coii- 
sieta  of  »  tnbe  wound  two  and  a  half  times  (from  left  to  right  in  the 
right  e*r  and  viw.  versa)  aixrand  a  central  bony  mis,  the  muditiliis. 
From  the  axis  a  sbelf,  the  lamina  gpiralis,  projects  and  partially  siib- 
dividen  the  tube,  extending  fai-thest  acrcss  in  itH  lower  coils.  Attached 
to  the  outer  end  of  this  bony  pUte  is  the  niE'iiibranous  cochlea  (scala 
uifdui),  a  tube  trian^ilar  in  cross-section  and  attached  by  its  biu^e  to  the 
outer  aide  of  the  bony  cochlear  spiral.  The  spiral  lamina  and  the  mem- 
branous cochlea  thus  subdivide  the  cavity  of  the  bony  tube  into  xn 
tipper  portion,  the  »cnla  i-ettibuli,  aod  a  lower,  the  seala  ti/mpnni. 
Between  these  lie  the  lamina  spiralis  and  the  membranous  cochlea,  the 
latter  being  bounded  above  by  the  membrane  of  Reiscner  and  below  by 
the  hnsilar  membrane.  The  inner  edge  of  the  lamina  spiralis  is  thickened 
and  covei-ed  with  counnctive  tissue,  which  is  hollowed  out  .so  cs  to  form 
a  spiral  groove  (the  sulcttx  apiritiU)  ulong  the  whole  len^h  of  the  mem- 
briknous  cochlea.  The  latter  dues  not  extend  to  the  tip  of  the  bony 
cochlea ;  above  its  apex  the  scala  vestibulj  and  scala  tympani  communi- 
cate ;  both  ore  61led  with  perilymph,  and  the  former  communicates  tielow 
with  the  perilymph  cavity  of  the  vestibule,  while  the  acala  tympani  nbula 
below  on  the  round  foramen,  which,  as  lias  already  been  pointed  out,  is 
closed  by  a  membrane.  The  membrnnoo.^  cochlea  contains  c-ertain  solid 
structures  seated  oti  the  basilar  membrane  and  forming  the  organ  of 
Corll  \  the  rest  of  its  cavity  is  filled  with  endolyniph,  which  communicates 
with  that  in  the  sacculns. 

TAe  Orr/un  of  CwU. — This  contains  the  end  orgiins  of  the  coclilear 
nerves.  Lining  the  snlcim  spiralis  are  cutioidal  cells ;  on  the  inner  edge 
of  the  basilar  membrane  they  become  columnar,  and  these  are  succeeded 
by  a  row  which  bear  on  their  npper  ends  a  Ret  of  eboi-l  stiff  haira,  and 
ixmstitnte  the  inria-  liair-celln,  which  are  fixed  below  hy  a  narrow  apex 
to  the  basilar  membrane;  nerve-fibres  enter  them.  To  the  inner  hair- 
celtflSHcceed  the  rm/s  of'  Vnrti.  Theaerodsare  stiff  and  arranged  side  by 
side  in  two  rows,  leaned  against  one  another  by  their  upper  ends  so  as 
to  cover  in  a  tunnel ;  they  are  known  respectively  on  the  inner  and  out«r 
roda,  the  former  being  nearer  the  laniiiui  spiralia.  Each  rod  has  asonm- 
what  dilated  base,  firmly  fixed  to  the  basilar  membrane  ;  an  expanded 
VOL.  I,  y 
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head  where  it  meeta  ite  fellow  (the  Inner  rod  presenting  there  a  con- 
cavity into  which  the  rounded  head  of  the  o\iter  fits) ;  and  a  slender 
shaft  uniting  the  two,  slightly  curved  like  an  italic  >S'.  The  inner  rods 
are  more  slender  and  more  numerous  than  the  outer,  their  numbers 
being  about  6,000  itnd  4,500  respectively.  Attached  to  the  external  sides 
of  the  heads  of  the  outer  rods  is  the  reticuUir  membrant,  which  is  stUT 
and  perfomteil  by  holee.     External  to  the  outer  rods  come  four  rows  of 


auUr  hair-cells. 


lecteii  like  the  inner  row  with  nerve-fibres;  their 
biistles  projoci  into  the  holes  of  the  reticular  meni- 
brane.  Beyond  the  outer  hair-cells  is  ordinary 
t^olumunr  epithelium,  which  passes  gradunlly 
into  cuboidal  oell»  lining  most  of  momhranoua 
cochlea,  The  upper  lip  of  the  sulcus  spiralis  is 
uncovered  by  epithelium,  and  is  known  as  the  lim- 
Ima  laminai  »pirali« ;  from  it  projects  the  teotoritU 
membrane,  which  extendi  over  the  rods  of  Corti  and 
the  hair-cells. 

Nervfi- Endings  in  the  .'Semicircular  Vanntu  and 
the  VeMibult.  — Nerves  reach  the  ampulU  of  each  semi- 
circular canal,  and,  perforating  its  wall,  enter  the 
epiCheliiim  lining  it,  which  is  there  several  Inycrs 
thick  (fig.  9).  Some  of  the  cells  («/j)  are  fuEdform 
and  have  Urge  nuclei  ;  a  slender  ext^riiai  proosM 
runs  from  each  to  the  cavity  of  the  ampulla  niid 
iH  then  continued  us  slender  stiff  hair  (A),  which 
projects  into  the  endolympji.  The  dee|>er  ends  of 
these  eella  have  been  described  as  joining  the  ter- 
minal branches  of  nervo-fibros,  so  that  they  must 
lie  regarded  as  end  ort/ans.  In  the  lUricle  aod  *(io- 
ciile  are  somewhat  similar  structni-es  ;  but  collected 
among  the  hairs  are  minute  calcareous  particles,  the 
enr-»tone»  or  ofnlifAs. 


5  41.  The  sensations  of  sound  are  produced 
rrt  when  tiw    ^J  vibrations  in  bodies  whicb   are   commuiii- 
MftiMipCTSoiS'    cated  to  the  air  environing  such  bodies,  and 
v!"'i«ir"*ii^%,  hSn;     tbese  aorial  vibrations    in    turn   are   extended 
™  ■  to  reach  the  auditory  apparatus  above  described. 

The  office  of  the  concha  and  the  external  auditory  nicatus  U  to 
collect  and  convey  these  aerial  waves,  which  at  length  strike 
upon  the  tympanum.  \\'hen  the  waves  follow  one  another  uni- 
formly, or  periodically,  the  resulting  sensation  (if  any)  is  a  note  ; 
when  the  vibrations  are  !i]jeriodic,  it  is  a  noise.  In  notes  we 
recognise  (1)  loudness  or  intensity;    (2)  pitch;    (3)  quality    or 
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timbre,  or  as  it  liftu  been  called,  tone  colour;  a.  note  of  a  given 
loudness  and  pitch  produced  by  a  trumpet  and  by  a  violin  has 
11  different  character,  an  individuality  in  each  case  ;  this  quality  is 
its  timbre. 

77i6  Functions  nf  the  Ti/mpanic  Mevtbraiie. — If  a  etretcbod  mem- 
brane, Biich  as  a  drumhead,  be  struck,  it  will  be  thrown  into  periodic 
vibmtion  and  emit  for  a  time  a  note  of  a  determined  pitch.  The  nmaller 
the  membraue  and  the  tii^^hter  it  ih  stretched,  the  higher  the  pitch  of  its 
note ;  every  sti'etched  meubrane  thus  has  a  rate  of  it»  own  at  which  it 
tends  to  vibrate,  juKt  as  a  piano  or  violin  sti'ing  has.  When  a  note  is 
Boimded  in  the  iiir  near  such  a  membrane,  the  altemii-ting  waves  of 
aerial  condensation  and  rarefaction  will  move  it  j  and  if  the  waves 
succeed  at  the  vibrational  rate  of  the  membrane  the  latter  will  be  set  in 
powerful  sympathetic  vilrralioii ;  if  they  do  not  [lUsh  the  membrane  at  the 
proper  times,  their  effect*  will  neutralise  one  anothei';  hence  such 
membranes  respond  well  to  only  one  note.  The  tympanic  membrane, 
however,  resiionda  eijually  well  to  a  large  number  of  notes  :  at  the  leaat 
for  those  due  to  aerial  vibrations  of  rates  from  60  to  4,000  per  second, 
running  over  eight  octaves  and  constituting  those  commonly  used  in 
music  This  faculty  depends  on  two  things :  (1)  the  membrane  is 
comparatively  loosely  and  not  uniformly  stretched;  (3)  it  isloatind  by 
the  tym|>anic  bones. 

The  drum-memhrane  is  in  the  form  of  a  shallow  funnel  with  ita 
sidea  convex  townrds  its  cavity ;  in  such  a  membrane  the  tension  is  not 
uniform  but  increases  towards  the  centre,  and  it  has  accoi'dingly  no 
proper  note  of  its  own.  Further,  whatever  tendency  such  a  niembntne 
may  have  to  vibrate  rather  at  one  rate  than  another,  is  almost  com- 
)>letely  removed  by  '  dumping '  it ;  i.e.  placing  in  contact  with  it  some- 
thing comparatively  heavy  and  which  yet  has  to  be  moved  when  the 
membrane  docs,  Thi»  is  etrocteii  by  the  tympanic  lioues,  tised  to  the 
drum -membrane  liy  the  handle  of  the  malleus.  Another  advantage  ia 
gained  hy  the  damping  ;  once  a  stretcbe<l  membrane  is  set  vibrating  it 
continnea  so  doing  for  some  time ;  but  if  loaded,  its  moveiiienls  ceaaa 
almost  as  soon  as  the  moving  impulses.  Tlie  dampers  of  a  pinno  ai-e  for 
this  purpose ;  and  violin-players  have  to  '  damp '  with  the  fingers  the 
strings  they  have  used  when  they  wixh  the  note  to  cease.  When  the 
aerial  waves  cease  the  loaded  dnim-membrane  comes  to  I'est  almost  im- 
mediately, and  is  ready  to  respond  to  the  neit  set  of  waves  reaching  it, 

f'unctiong  of  the  Auditory  Omcka. — When  the  air  in  the  external 
auditory  meatus  is  condensed  it  pushes  in  the  handle  of  the  malleus. 
This  bone  then  slightly  rotates  on  the  axial  ligament,  and  drags  out 
the  incus  and  with  it  the  base  of  the  stapes;  the  reverse  occurs  when 
ftir  in  the  auditory  passage  is  rareSed,  Aerial  vibrations  thus  set  the 
chain  of  bones  swinging,  and  pull  out  and  push  in  the  base  of  the  stapes. 
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which  sets  up  waves  in  the  perilymph  of  the  labyrinth,  and  thoiie  u« 
traiiaiiittt«d  through  the  membranous  lubyrinth  to  the  endolymph. 
These  liqiiida  being  cliielly  water,  and  practically  incompresfiible,  tha 
end  of  the  atapeK  could  not  work  in  itnd  out  at  the  oval  foramen,  were 
the  labyrinth  elsewhere  completely  sun'ounded  by  bone :  but  the 
metnbiiine  covering  the  round  foramen  bulges  out  when  the  base  nF  the 
stapen  ie  pushed  in,  and  vice  veritii ;  and  so  allows  of  witves  being  act  up 
in  the  lahyrinthic  liquids.  These  correspond  in  period  anil  form  to 
those  in  the  auditory  meatus ;  their  amplitude  is  determined  by  the 
extent,  of  the  ribrntions  of  the  drum -membrane. 

The  form  of  the  tympanic  membrane  cauEes  it  to  tiansmit  to  its 
centre,  whei'e  the  mnllena  is  attached,  vibrations  of  its  lateral  parts  in 
diminished  amplitude  but  increased  power;  so  that  the  tympanic  boneiG 
ai-e  pushe<l  only  a  little  way  but  with  considerable  force.  Its  area,  too, 
is  about  twenty  times  as  great  as  that  of  the  oval  foramen,  so  that  force 
collected  on  ttio  lai-ger  area  is,  by  pushing  the  tympanic  boues,  air  con- 
centrated on  the  smaller.  The  ossicles  also  form  a  bent  lever,  of 
which  the  fulcrum  is  at  the  axial  ligament,  and  the  effective  outer  arm 
of  this  lever  is  ab«mt  half  as  long  again  ue  the  inner,  and  so  the  move- 
ments tran-sniitCed  by  the  drum-membrane  to  the  handle  of  the  malleus 
are  communicated  with  diminished  range,  but  incrensod  power,  to  the 
lutse  of  the  stapes. 

Ordinarily  souud-wave-s  rench  the  labyrinth  in  this  way  through  the 
tyinpnnuDi,  but  they  may  also  be  traniimitted  through  the  bones  of  the 
head  in  general ;  if  the  handle  of  a  vibrating  tuning-fork  bo  placeil  on 
the  vertex,  for  example.  Such  sounds  HCom  to  have  their  origin  in  tho 
head  itself.  Similarly,  when  a  vibrating  body  is  held  between  the  teeth, 
sound  I'encbes  the  end  organs  of  the  auditory  nerve  through  the  skull- 
bones  ;  and  pei-sons  who  are  deaf  from  disease  or  injury  of  the  tym- 
panum can  thus  be  made  to  bear,  ns  with  the  audiphone.  Of  eourae  if 
deafnies  be  due  to  disease  of  the  propei-  nervous  auditoiy  npparftbua  no 
device  can  niake  the  person  bear. 

Fwiclion  of  the.  Cocfilfit.—Wc  have  reason  to  believe  that  in  the  ear 
there  is  an  apparatus  adapted  for  sympathetic  resonain-e,  by  which  we 
recognL«e  different  musical  tone-colours;  the  minute  stnicture  of  the 
membi-nnous  cochlea  is  such  as  to  lead  us  to  look  for  it  there.  -  An  old 
view  was  that  the  rods  of  Corti,  which  vary  in  length,  were  like  so 
many  piano -strings,  each  tending  to  vibrate  at  a  given  rate  and  picking 
out  and  responding  to  peudular  aerial  vibrations  of  its  own  period,  and 
exciting  a  nerve  which  gave  rise  to  a  particular  tone  sensation.  When 
the  labyrinthic  fluids  wet's  set  in  non-pendular  vibmtions,  the  rods  at 
Corti  were  thought  to  analyse  these  into  their  pendular  componectd,  nil 
rods  of  the  vibrational  rata  of  these  l»eing  set  in  sympathetic  movement,  , 
but  that  rod  most  whose  period  was  that  of  the  primary  partial  tons; 
this  would  determine  the  pitch  of  the  note,  and  the  less-marked  setisa- 
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tioiia  due  to  the  otiiers  affetted  would  givo  it  itn  tiuibi-e.  Ttie  mds, 
however,  do  not  iJitfer  in  fnxe  aufficiontly  to  acixiunt  for  tlio  niiige  of 
notes  which  we  hear;  they  are  absent  in  birds,  which  undoubtedly  dis- 
tinguish different  muBicnl  notes  :  and  the  nerve-tibrea  of  the  cochlea  tire 
not  connected  with  them  but  with  the  hiur-cella. 

On  the  whole  it  Reems  prDbnble  that  the  biifiilnr  membrane  i^  to  be 
looked  upon  !i8  the  primary  arrangement  for  sympathetic  reaonnnce  in 
the  ear.  It  iacreasei;  in  breiidth  twelve  times  from  the  baae  of  the 
cochlea  to  its  tip  {the  less  width  of  the  lamina  spiralis  at  the  apex  more 
than  compensating  for  the  less  size  of  the  bony  tube  there)  and  is 
stretched  tight  across,  but  loosely  in  the  other  direction.  A  membrune 
BO  stretched  behaves  as  a  set  of  separate  strings  placed  side  by  nide, 
somewhat  as  those  of  a  harp  but  much  closer  together;  and  each  string 
would  vibrate  at  its  own  period  without  inHiienciiig  much  those  ou  each 
side  oF  it.  Probably,  then,  each  transverse  band  vibnites  to  fiimple 
tones  of  its  own  period,  aud  excites  the  bair-eells  which  lie  on  it,  and 
through  them  the  nerve-fibres.  Perhaps  the  i-ods  of  Corti,  being  stiff, 
oiii]  carrying  the  reticiilur  membrane,  rub  that  agiLJoxt  the  upper  ends  of 
the  hair-cellB  which  project  into  its  npertureH  and  so  help  iu  n  subsidiary 
way,  each  pair  of  rods  being  especially  moved  when  the  hiinil  of  basilar 
inembmne  carrying  it  is  set  in  vibration.  The  tectoiml  membrane  is 
probably  a  '  damper ; '  it  is  soft  and  inelastic,  and  suppi-eKses  the  vibra- 
tions as  soon  as  the  moving  force  ceases. 

FuTuUion  of  the  VeMibtile  and  Semicircular  Caitala. — Many  noises 
are  merely  spoiled  music  ;  they  are  due  to  tones  so  combined  as  not  to 
give  rise  to  periodic  vibrations ;  these  are  probably  beniti  by  the  cochlea. 
If  a  single  violent  air-wave  ever  cause  a  sound  sensation  {which  is 
doubtful,  since  any  violent  push  of  an  elastic  substance,  such  as  the  air, 
will  cauBe  it  to  make  several  rebounds  before  coming  to  rest)  we  perhaps 
hear  it  by  the  vestibule  ;  the  otoliths,  thei-e  in  contact  with  the  auditory 
hmra,  are  imbedded  in  a  tenadous  gummy  mass  quite  dL^tinct  from  the 
proper  endolvmpb,  and  are  not  adapted  for  executing  regular  vibrations, 
but  they  might  yield  to  ii  single  powerful  impulse  and  transmit  it  to  the 
hair-cells,  and  through  them  stimulate  the  nerves.  There  is  reason  to 
believe  that  the  Beraicircular  canals  have  notliing  to  do  with  hearing.' 

§  42.  All  bodies  are  liable  to  produce  sound,  but  the  sounds 
differ  greatly  in  degree  and  kind.  The  metals  are  the  inoBt 
resonant ;  after  these  come  wood,  stones,  earthy  bodies,  a  hard  and 
elastic  texture  being  the  property  requisite  for  sound.  Gases  and 
liquids  ordinarily  give  little  sound  except  as  iuipiuged  upon  by 
solids.  The  sound  of  thunder  is  the  beat  example  of  a  pure  aerial 
sound. 
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§  43.  We  remarked  that  the  sense  of  smell  was  more  {lerfect  in 
some  of  the  lower  animals  than  in  man.  The  same  is  true  of  hear- 
ing, as  for  instance  in  the  owl.'  The  vertebraf  eg  all  but  universally 
have  organs  of  hearing,  the  amphiuxus  however  furnishing  the 
exception.  Among  the  invertebrates  we  find  organs  of  this  sort 
\-ariously  developed  and  sometimes  not  at  all.  tor  example  the 
earthworm  has  no  auditory  apjxifatus,  nor  iu  fact  any  organs  of 
special  sense  save  touch,  so  far  as  we  are  yet  able  to  make  out. 
On  the  other  hand  we  find  organs  of  hearing  in  the  crustiicea  and 
in  insects,  as  gmsshoppers,  crickets,  and  locusts.*  But  Iho  lower 
down  we  proceed  iu  the  zoological  scale  the  more  rudimentary 
do  these  organs  become,  and  correepoudingly  it  is  to  be  sup{>osed 
that  the  functional  properties  become  much  simplified ;  so  that  the 
sense  of  hearing  must  be  very  different  in  theae  lower  sj)eciefl  from 
what  it  is  in  man.  It  may  not  be  less  acute,  but  its  susceptibility 
to  variety  of  sounds  and  to  delicate  variations  is  likely  to  be  mucli 
more  limited  in  range.  la  those  associations  which  have  intellec- 
tual relatious  of  course  these  inferior  animals  are  on  a  vastly  lower 
level,  fixed  by  their  generally  simple  intellectual  development. 
The  particular  exhibitions  of  special  sense  development  in  the 
inferior  animal  kingdom  we  need  not  stop  to  consider,  nor  shall  we 
concern  ourselves  with  tracing  in  detail  the  course  of  that  develop- 
ment. Suffice  it  to  Bay  that  all  the  special  senses  are  found  to 
have  their  beginnings  in  modifications  of  the  integument,  gradually 
becoming  more  and  more  complicated  until  the  full  perfection  of 
the  specialised  organs  is  reached.  This  line  of  investigation,  as  well 
as  that  which  deals  with  the  method  of  action  of  "special  sense 
organs,  furnishes  proof  that  all  the  senses  of  conscious  beings  are 
but  modified  forms  of  tactile  or  contact  sensibility. 

§  44.  Sensations  of  hearing  have  very  marked  qualify  relations, 
and  are  equally  important  on  account  of  their  quantity  relations. 
They  develop  various  degrees  of  jtleasure  iind  pain,  and  they  are  our 
exceedingly  valuable  ministers  to  the  growth  of  intellectual  power 
and  the  formation  of  its  products.  They  may  be  divided  roughly 
into  Soands  in  Gi^ne^ral,  including  the  general  characteristics  of 
sound  in  quality,  intensity,  volume ;  Miisical  Sounds,  in  order  to 
appreciate  which  there  must  be  a  susceptibility  to  pitch  ;  and 
Articulate  Soundii,  which  perform  the  offices  of  language.  Of  theae 
classes  the  two  last  appear  to  be  differentiations  from    the  first. 

'/  .v;«rf,  ciiap.  xm. 
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It  should  be  said  that  all  sounds  have  a  greater  or  less  musical 
quality.  As  before  in  treating  of  other  senses,  we  will  here  also 
catalogue  a  few  groups  of  auditory  sensations  which  have  relation 
to  the  qualities  of  the  feeling. 

§  45.  Siveet  Sounds, — We  term  those  sounds  which  are  cha- 
racteristically pleasant  or  agreeable,  fnveet  sounds.  The  pleasurable 
effect  depends  largely  upon  the  musical  quality  or  harmony  of  the 
sounds ;  largely  also  upon  the  agreeable  associations  connected  with 
the  sounds.  The  sensations  are  either  acute  or  massive,  more 
generally  acute.  The  pleasurable  quality  is  considerably  depen- 
dent also  upon  the  intensity  or  volume  of  the  sound  and  the- 
variations  in  respect  to  quantity.  Sometimes  greater  intensity 
or  volume  increases  the  enjoyable  effect,  sometimes  diminishes  it ; 
but  too  great  intensity  or  volume,  if  long  continued,  is  usually 
adverse  to  pleasurable  experiences.  Concordant  sounds  are  sweet 
sounds. 

Harsh  Sounds. — As  opposed  to  sweety  the  characteristically 
painful  sounds  are  harsh.  The  rattle  or  clash  of  machinery,  the 
gnashing  of  teeth,  the  roar  of  beasts,  the  fall  of  rocks,  give  harsh 
sounds.  The  effect  is  disturbing  as  opposed  to  the  soothing  or  tonic 
influence  of  sweet  sounds.  Shrill  sounds  are  another  variety  of 
painful  auditory  experiences  which  are  allied  to  and  may  be  con- 
sidered a  variety  of  the  harsh.  Shrill  sounds  are  acute,  harsh 
sounds  proper  may  be  either  acute  or  voluminous.  Discordant 
sounds  are  a  variety  of  harsh  sounds. 

§  46.  Differences  in  sounds,  according  to  their  relative  loudness 
and  faintness^  are  of  considerable  iniportance  in  sensation,  as  also 
differences  relating  to  volume  and  acuteness.  This  has  been  re- 
marked in  the  preceding  section.  Concords  and  discords  are  of 
essential  consequence  in  music.  The  discrimination  of  pitchy  or 
the  acuteness  or  graveness  of  sounds,  lies  at  the  foundation  of 
musical  appreciation.  Pitch  is  measured  by  the  rate  of  vibration 
of  the  sounding  body :  the  gravest  sound  audible  resulting  from 
sixteen  vibrations  a  second,  the  most  acute  from  38,000  a  second.* 
At  the  upper  limit  of  hearing  there  is  a  very  decided  difference 
in  persons  as  regards  ability  to  hear — as  much  as  two  octaves.  It 
is  said  that  the  sound  of  a  cricket  is  inaudible  to  some  persons,  but 
graver  sounds  can  readily  be  distinguished.  And  always  there  is 
much  difference  between  individuals  as  regards  nicety  of  dis- 
criminations in   variations  of  pitch.     In   music  tones  and  semi- 
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tones  are  the  intervBls  recogtiisetl,  but  mucJi  finer  sepniation  <;aH 
be  made  by  practised  ears. 

5  47.  Uifferencea  in  timbre  are  differences  in  quality  arisinfr 
from  differences  in  resonant  substances.  The  sound  of  the  violin 
<iiffera  from  that  of  the  flut«,  although  intensity  and  piteh  be  the 
Slime.  Vibrating  subHtnuces  have  their  individualities  in  manner 
of  affecticg  the  sense  organs.  These  differences  of  timbre  arise 
from  differences  in  overU^nes.  A  vibrating  body,  a  string  for 
instance,  vibrates  along  its  whole  length,  giving  thus  a  general  or 
fundamental  tone  ;  it  also  vibrates  in  (larts  or  sections,  tlius  giving 
auxiliary  or  additional  (wertones,  thereby  varying  the  general 
effect  U[KJn  the  ear.  It  must  not  be  understood  that  these  waves 
of  vibration  are  discrete  ;  they  fuse  and  form  one  general  com- 
plex disturbance.  The  fundamental  tone  determines  the  pitch,  but 
the  timbre  depends  uiwn  the  number,  the  quality,  and  relative 
prominence  of  the  overtones. 

§  48.  In  articulate  sounds,  there  exist  the  differences  already 
noted  as  applying  to  Bounds  in  general  and  to  musical  sounds. 
The  differences  in  articulation  are  effected  by  varying  the  relations 
fif  the  parts  of  the  vocal  organs  to  each  other  and  to  the  current 
of  air  passing  through  Ihem,  thus  continually  altering  the  extent, 
number,  and  quality  of  the  vibrations  produced.  There  are  two 
general  divisions  of  articidate  sounds,  namely  Vowels  and  Von- 
sunante,  having  reference  to  degrees  and  varieties  of  articulate- 
ness  and  ignoring  musical  qualities.  From  cnmhiniitions  of  these 
language  is  constnicted. 

f.  Ocular  Contact,  or  SigJd. 

§  49,  When  certain  particles  of  matter  in  a  certain  manner  of 
motion  impinge  upon  the  termini  of  certain  afferent  nerves  which 
are  situated  within  the  eye,  sensations  ensue  which  we  term  sen- 
sations of  sight  or  vision.  The  eye  is  the  organ  of  sight,  and  like 
thecar  is  an  exceedingly  complicated  apparatus,  of  which  a  detailed 
description  will  be  desirable  in  this  place. 

The  following  descriptions  arc  quuted  from  'Tlie  Human  liody,' 
l)y  Martin  (the  larger  and  the  smaller  work). 

§  50.  7'/if  Visual  A/ipamlita  consists  of  nervous  tissues  immediately 
concerned  in  giving  rise  to  sensations,  supported,  protected,  aud  nouriBhed 
by  other  piti'ts.  Its  eeseutial  parts  nre,  (1)  the  rrtiua,  n  thia  membrtuie 
lying  in  the  eyeball  and  oont'iining  niicrosoopic  elements  which  are  so 
uct«d  upon  by  light  as  to  HtiuiulntB  (2)  fhe  ojitic  nf.rv ;  this  nervo  ends 
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(3)  in  n  pirt  of  tlie  Itniin  [visuiil  entire)  whiiih  whi'n  stinin luted  » 
in  our  oonBciousness  a  feeling  or  g^nsatitin  of  right.  The  visii;i.l  centre 
niiiy  be  ezoitod  in  vwy  nrnnj  ways,  iinrt  <juite  independently  of  tlie  optic 
nerve  or  the  retiua,  aa  is  frequently  seen  in  delirious  persons,  in  wliom 
iiifl»mmjition  or  congestion  of  the  brain  excit4!s  directly  the  visual  centi-e 
tmd  gives  rise  to  visual  halludnfltionB. 

Usually,  however,  the  cerebral  visual  centre  ia  only  excited  thi'ongh 
the  ojitic  nerve,  and  tiie  optic  nerve  only  by  light  acting  upon  the  i-etina. 
The  eyeball,  contiiining  the  retina,  iaso  conntructed  that  light  can  enter 
it,  aud  HO  placed  and  protected  in  the  body  that  o^  a  general  thing  no 
other  form  of  energy  can  act  upon  it  so  as  to  stimulate  the  retina.  Under 
exceptional  circuoistAnces  we  may  have  Bighb-eensatioiLs  when  no  light 
reBChea  the  eye;  anything  which  stimulates  the  retina,  so  long  aa  it  is 
connected  by  the  optic  nerve  with  the  csi-ebral  visual  centre,  will  cause 
a  sight -sensation.  A  severe  blow  on  the  eye,  even  in  corajilete  diirkness, 
will  cause  the  sensation  of  a  flash  of  light ;  the  compreaaion  of  the  eye- 
ball excites  the  retina,  the  retina  excites  the  optic  nerve,  the  optic  nei-ve 
the  visual  nerve  rentre,  ami  the  result  is  a  sight- sensation.' 

The  i^ye-^ocitf(.— The  eyebftll  is  lodged  in  a  bony  cavity,  llie  orbit, 
open  in  front,  Eacli  orbit  is  a  pyramidal  chamber  containing  connective 
tissue,  birjod- vessels,  nerves,  and  much  fat;  the  fat  fonns  a  soft  cushion 
on  which  the  bttck  of  the  eyebnll  rolls. 

yAe  Eytlida  are  folds  of  skin,  strengthened  by  cartilage  and  moved 
by  muscles.  Opening  along  the  eilge  of  each  eyelid  are  from  twenty  to 
thirty  minute  glands,  called  the  Mi'ibomian  follicles.     Their  sn^i-etion  is 


'  The  fact  that  sight-aeasitiniiH  mny  be  arousnl  quits  indopenilcnlly  of  all 
light  acting  upan  tlic  eye  a  paralleled  by  similai  phciiomena  in  regard  to  other 
senses,  anil  is  of  funiilainRnlal  ps}ohuto)(iual  and  metaphysical  importaoce.  That 
a  blow  on  the  closed  eye  g{ves  ri»e  to  a  vivid  ligb '-sensation,  even  in  the  absence 
of  all  actnal  light,  proves  that  our  sensation  of  light  Is  quite  a  dilTerent  Uiing 
from  light  itself.  The  vtsoal  Konsory  appamtus,  it  is  true,  Is  ta  constructed  and 
prQlectiHl  that  of  aJlthe  forces  of  [lature,  light  is  the  onewhiolifar  most  frequently 
stimalatea  it.  But  as  regards  the  pecnlinrityin  the  quality  of  the  sensation  which 
lends  us  lo  classify  it  as  'a  visual  sensation, 
with  any  property  of  light.  The  visual  neri 
sight-sensatiou,  whether  it  has  been  excited  b; 
iSimilarl)'  the  auditory  brain-centre  gives  us  a 
actual  eiternat  sound-waves,  or  by  a  blow  on  i 


ihat  peculiarity  has  nothing  to  do 
:-oentre  when  stimulated  causes  a 
light,  or  by  a  blow,  or  by  electricity. 
ODD'I -sensation  when  stimulated  by 
r  by  disease  of  the  auditoiy 


organ.  One  kind  of  energy,  Ughty  excites  more  often  than  any  other  the  visual 
nsrve-apparatus ;  another,  mund,  the  Buditury  nBrve-apparatus :  a  third,  prftiHTe, 
the  touch  aerve-organs.  Henoe  we  iiime  to  associate  light  with  visual  aensalions, 
and  to  think  of  it  as  something  like  our  sight-feeUnga ;  and  to  Iniugine  sound  as 
something  like  our  auditory  sensations;  and  so  forth.  As  a  matter  of  tuct  both 
light  and  sound  are  merely  movements  of  ether  or  air ;  It  is  our  own  stimulated 
nerve-centres  which  produce  viaun!  and  auditory  sensations ;  the  ethereal  or 
atrial  vibrations  merely  act  as  the  aliniuli  which  arouse  the  nervous  apparatus.— 
^ari.in. 
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BOiuelioiea  iLbtiot'iuiilly  nliiindiknt,  iind  then  appears  us  a  yellowislt  luntU-T 
iklong  the  ciigea  of  tlio  eyelids,  wliich  often  dries  in  the  niglit  nnd  caiiafifl 
tbo  lida  to  be  glued  togctiior  in  tlie  raoniing.  The  ftfvlatlttf  are  earved 
Imii'H,  an-ftuged  i»  one  oi'  two  rows  along  each  lid,  and  lielpiug  to  k«^ 
duRt  from  falling  into  the  eye  ;  and,  when  tbe  lids  are  nearly  closed,  to 
protect  it  fium  a  dazzling  light. 

The   Laciirifinal  ApjMiraliw  (■onaiBts  of  the  t*ar-gland  in  each  orbit, 
of  ducts  wbich  caicy  its  socretiou  Ui  tlie  upper  eyelid,  and  of  oiiiiUs  by 
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vhicli  this,  unleM  when  excessive,  is  carried  off  from  the  front  of  the 
eye  without  running  down  over  the  face.  The  ladirt/mal  or  trar  ytand, 
abouli  the  size  of  an  almond,  lie-s  in  the  upper  and  outer  corner  of  the 
orbit.  It  is  a  com|>oiiud  i-acoTiiose  gland,  from  which  twelve  or  fourteen 
ducts  run  and  0[)en  at  the  outer  corner  of  the  upper  eyelid  on  its  uu 
surface.  The  seci-etiou  there  poured  out  is  spi'ea<l  evenly  over  the  ■ 
yxysed  i>ai-t  of  the  eye  by  the  movements  of  winking,  and  keep  it  moist ; 
&ui]ly  it  is  drained  off  by  two  lachri/mal  cannbi,  one  of  wbicli  opens  by 
a  small  pore  on  an  elevation,  or  papilla,  near  the  inner  end  of  the  margin 
of  each  eyelid.  The  aperture  of  the  lower  canal  can  be  readily  seen  by 
examining  its  papilla  io  front  of  a  looking-glass.  The  canals  run  inwards 
and  open  into  tlie  laokryauil  »ae,  which  lies  just  onLside  the  Tiose,  in  n 
hollow  where  tlie  lachrymal  and  superior  ma.\iUai->'  buucM  meet.     Fruiu 
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thia  sac  thi;  niuiid  <hict  pi-oeeeds  to  open  into  the  noae  chumbpr  below  the 
inferior  tucliinate  I»one. 

Taira  lire  coti.'itintly  being  »?cii-tal,  but  orclinarily  in  suoli  qimntity 
U8  to  bcdntiiieii  oH'into  the  now,  fnira  whith  tLoy  flow  into  the  phnrynx 
And  ure  swallowed.  When  the  lachrymal  duct  is  stopped  up,  however, 
their  continunl  presence  niakee  it^lf  unpleasantly  felt  and  nay  need  the 
a.id  of  a  sni^eon  to  clear  the  paiisage.  In  inee/iln/j  the  eecretion  is  ill- 
created,  and  then  not  only  more  of  it  enters  the  nose,  but  suuie  lluwa 
down  the  cheeks.  The  fi^efjiient  mvallowing  movements  of  a  crying 
child,  eometimes  spoken  of  as  '  gulping  down  Mb  passion,'  ni-e  due  to  the 
need  of  swallowing  the  estm  tears  which  reach  the  pbiiryiix. 

T/ie  Globe  oftkt  Eye  is  on  the  wbote  spberoidul,  but  conaitsts  of  seg- 
DientB  of  two  spheres  (see  fig.  10),  a  portion  of  a  spbei-e  of  Htnallpr  radius 
forming  it«  anterior  transparent  part,  and  being  set  on  to  the  front  of  its 
posterior  segment,  which  is  part  of  a  larger  sphere.  In  general  termii  it 
may  be  described  as  consisting  of  three  coats  and  three  re/racliiuj  media. 

The  outer  coat  1  and  3,  fig.  10,  consists  of  the  sc/erofic  and  the  (wr/w«, 
the  latter  being  transparent  and  situated  in  front ;  the  former  in  opaque 
and  whit«,  and  cxivers  the  back  and  sides  of  the  globe  and  part  of  the 
front,  where  it  is  seen  between  the  eyelids  aa  the  whU'.  of  Uia  eye.  Both 
arc  tough  and  strong,  fwing  comiwscii  of  dense  connective  tissue. 

The  second  coat  consists  of  the  c/ioroid,  9,  10,  and  the  irU,  14.  The 
choroid  eonsLsta  mainly  of  blood-vessels  supported  by  loose  connective 
tissue,  which  in  ita  inner  liiyera  contains  many  dark  brown  or  black 
pigment  granules.  Towards  the  fi-out  of  the  eyeliall,  where  it  begins*  to 
diminish  in  diameter,  the  choroid  separutea  from  the  sclerotic  and  turns 
in  to  form  the  i>j»,  or  that  coloured  part  of  the  eye  which  is  seen  through 
Ibe  cornea;  in  the  centre  of  the  iris  is  a  circular  aperture,  the  pupil, 
through  which  light  reaches  the  interior  of  the  eycbiill. 

The  third  or  innermost  coat  of  the  eye,  ike  rrtiiio,  15,  is  ita  essential 
portion,  being  the  pai-t  in  which  the  light  produces  those  clutnges  that 
give  rise  to  nervous  impulses  in  the  optic  nerve.  It  lines  the  posterior 
half  of  the  eyeball, 

Tlie  Microgcopic  StnicluTK  of  thf  Retina  is  very  complex ;  although 
but  ^f,  inch  in  thickness  it  presents  ten  distinct  layers. 

Beginning  {fig.  11)  on  its  front  or  inner  side  we  find,  first,  the  ijifernn? 
limititig  mevibrnim,  1,  a  thin  sti-ucturele.ss  layer.  Nest  comes  the  nerve- 
ffire  Iti/ger,  2,  formed  by  radiating  fibres  of  the  optic  nerve ;  third,  the 
ivrve-eell  Inyer,  3;  fourth,  the  ijinr.r  moUevliir  layer,  4,  consisting  pai+ly 
of  very  fine  nerve-fibrils,  and  largely  of  cunneccive  tissue ;  fifth,  the 
iwter  ijranulnr  lai/'.r,  5,  composed  of  nucleated  cells,  with  a  small 
amount  of  protopluiim  at  each  end,  and  a  nucleoltia.  These  ymniiles, 
or  al  any  rate  the  majority  of  them,  Imve  sji  inner  proCfM  running 
to  the  inner  molecular  layer,  and  an  outer  running  to,  G,  the 
iiulrr  uu^cidar  Uij/er,  whidi  is  thinner  than  the  inner.     Then  comes 
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Bovent.h,  the  rori  nifl  onm  fihre  layer,  7,  or  imtir  yranuUir  laynr,  com- 
jiostsl  of  tliick  and  thin  fibrcB,  on  ench  of  which  is  a  conapicuoHS  nucleus 
with  n  nucleo!uB.  Next  is  the  thin  extermtl  lintUing  membrane,  8,  per- 
fomttKl  by  aperturoa  ilirongh  which  the  rmlii  ami  cone»,  iJ,  of  the  ninth 
layer  join  tlio  fibres  of  the  se- 
venth. Outside  of  all,  next  the 
choroid,  is  the  piijmeiilnrp  Inytr, 
10.  Tlie  nei've-fibi-es  ar»  believed 
to  be  continuouK  with  the  rods 
and  coneK.  Light  entering  the 
eye  passes  thi'oiigh  the  trans- 
liarent  retina  until  it  r«achea  tlie 
rods  and  coneK  and  exfites  theee, 
and  they  stimulate  the  nerves. 

The  action  of  the  light  IB 
pi'Dhably  in  the  firni  innt«noe 
chemical.  The  rods  are  stained 
by  a  purple  HitbsbLncc,  which  ia 
bleached  by  light  and  regenerated 
in  tlie  dark.  In  the  heal'Uiy  eye 
the  purple  ia  reproduced  nearly 
nH  fast  ns  destroyed,  by  the  pig- 
ment-cells of  the  retina.  Farts 
of  the  retina  which  contain  none 
of  this  vUion  purple  cnti  see,  but 
they  may  possess  unco! oni-ed  sub- 
stances which  are  chitnged  by 
light. 

Liijhl  consists  of  vibrationa  in 

an   ether  which  pervades  space. 

An  object  which  sets  up  no  waves 

J  in  the  ether  does  not  excnte  the 

visual  nervous  appaiiitus,  and  ap- 

a   pears  black  ;  an  object  which  sets 

up  ethereal  vibrations  capable  of 

exciting  tlie  roda    and    cones  of 

the  retina  appeal's  white  or  oo- 

lonred  when  we  look  at  it.     The 

pass  on  through 
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ethereal  vibratjons  enter  the  eye  through  the  c 
the  pupil,  and  reach  and  Bttmu1at«  the  retina, 

The  Re/riKting  Media  of  the  Eye  are  three  in  numlwr:  (1)  the 
ttqueo%t»  huntour ;  {'2}  the  cri/stallijie  hits ;  (3)  the  vitreous  humour.  Their 
relative  positions  oiv  shown  in  fig.  10,  Tlieae  media  act  like  a  convex  lena, 
Buoh  as  a  common  buming-glnsa,  and  bend  the  rays  of  light  which  pass 
through  them  (fig.  12),  so  that  all  those  which  start  from  one  point  of  an 
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external  object  meet  again  in  a/oeiis  on  one  point  of  the  retina.  In  this 
way  a  small  and  inverted  image  of  tho  thinge  at  wliich  we  look  is  formed 
on  the  retina,  and  stiraultites  ite  rods  and  cones. 

AccomritodalloH. — In  the  healthy  eyeball  the  cryabiUine  lens  Ls  con- 
troUed  by  mnscleB  which  change  its  convexity,  making  this  greater  when 
we  look  at  near  objects  and  leas  when  we  look  at  distant  objects.  When 
the. lens  m  very  convex  we  cannot  see  a  distant  object  distinctly,  and 
when  it  ts  less  convex  we  only  dimly  see  a  near  object.  For  eKnmple, 
standing  at  a  window  behind  a  lace  curtain  we  can  U)ok  lU  the  curtain 
and  Ke  its  threads  plainly,  but  while  so  doing  we  only  see  indistinctly 
houRes  on  the  other  side  of  the  street ;  because  the  convexity  of  tho  lens 
ia  then  such  as  to  focus  light  hfiia  the  near  object  on  the  retina,  and  not 
that  from  the  distant.  We  can,  however, '  look  at '  the  houses  over  the 
way  and  ^ee  them  plainly ;  but  then  we  no  longer  see  the  curtain  dia- 
tinctly,  because  the  lens  has  so  changed  its  form  aa  to  focus  light  from 
the  far  object  on  the  retina,  instead  of  light  from  the  near.  The  power 
of  changing  the  foim  of  the  lens  Jiecordiug  as  near  or  dint.ant  objects  are 
looked  at  iH  called  '  .iccommmhtthi,.' 


Shnrl  Sight  and  Long  Sujht.-~\Ti  the  healthy  eye  the  range  oi 
accommodation  is  very  great,  allowing  light  from  objects  infinitely 
distant  up  to  that  proceeding  fi'om  those  only  about  eight  inches  in  front 
of  the  eye  to  be  brought  to  a  focus  on  the  retina.  In  the  natural  healthy 
eye  parallel  rays  of  light  meet  on  the  retina  when  the  muscleK  controlling 
the  crystalline  lens  are  at  rest  and  the  lena  is  at  its  flattest.  Such  eyes 
are  mirrKtropic.  In  othei-  eyes  the  eyeball  is  loo  long  from  befoiv  back  ; 
in  the  resting  state  |>ai-a11el  rays  meet  in  fixint  of  the  retina.  Persons 
with  such  eyes  cannot  see  distant  objecta  distinctly  without  the  aid  of 
diverging  (concave)  s[>eGtaclcB  ;  they  are  »hort-siiihted  or  mi/o/n'c.  Or 
the  eyeball  may  be  too  short  from  before  back  ;  then,  in  its  resting  state 
parallel  rays  are  brought  to  a  focus  behind  the  retina.  To  see  even 
distant  objects,  such  persona  miiat  therefore  nse  musculai-  effort  to  in- 
crease the  converging  power  of  the  lens  ;  and  when  objects  are  near  they 
cannot,  with  the  greatest  effort,  bring  the  rays  proceeding  from  them  to 
a  focus  soon  enough.     To  get  distinct  retinal  images  of  near  objects, 
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tbey  therefore    need   converging   (convex)   spmtacloe.     Such   eyes  nre 
called  h,'/])ervutro}iu;  or  in  common  language  t<yi«j-ttii/hl*d.^ 

Light  only  excites  the  retina  when  it  reaches  its  nerve  end 
organs,  the  rods  and  coiies.  Visual  sensations  are  not  aroused 
when  it  falls  direct  on  the  fibres  of  the  optic  nerve.  This  is 
shown  hy  the  fact  that  where  this  nerve  enters  is  a  retinstl  part 
possessing  only  nerve-fibres,  and  thin  part  is  blind.  Purkinje's 
e5i>eriment  demonstrates  that  those  changes  which  form  the  link 
between  light  and  nervous  impulses,  occur  in  the  rods  and  cones, 
that  is,  in  the  outer  part  of  tlie  retina. 

/iiifnvniioTii  OH  tke  Retina.—An  Jnipi'e^ion  roade  on  tlin  retina  is 
not  alwaya  momentary,  but  may  last  for  a  while  after  the  cause,  as  n 
light  or  bright  object,  has  been  removed.  After  the  retina  has  been  in 
the  dark  for  a  while  it  ia  more  excitable,  and  of  omi-se  after  being  ex- 
posed to  a  bright  light  for  ii  while  it  is  much  less  excitable.  In  other 
words,  it  is  ninch  more  active  afler  tiiking  rest.  An  impressiou  on  the 
retina  generally  lasts  from  s'o^h  to  ^'^tli  of  a  second.  An  electric  spark, 
which  is  itself  of  wry  nhort  duration,  may  make  so  powerfiil  an  impres- 
sion on  the  retina,  and  it  will  i-emain  so  long,  that  the  spark  will  be 
visible.  To  show  how  persistent  the  impression  ia,  it  is  only  nece»(ary 
to  take  a  round  piece  of  ntrd  having  one  side  bhick  and  the  other  white, 
and  rotate  it,  when  only  ctrntinuoas  dark  bands  will  be  seen.  If  a  red 
fipot  be  painted  on  the  face  of  the  disc  it  will  appear,  when  the  latter  is 
rotnted,  like  a  I'od  hand,  showing  that  the  impression  made  by  the  spot 
is  continnoHS.  Each  impression  made  upon  the  retina  is  here  confounded 
with  those  which  rapidly  follow  it.  Another  metliod  of  exhibiting  the 
fact  of  this  persistent  sensation  is  by  giiring  steadily  for  a  moment  or  two 
at  a  bright  light,  then  looking  atonce  into  a  dark  room,  when  the  image 
of  the  bright  light  will  bo  distinctly  seen.  This  shows  that  the  original 
image  has  not  yet  faded  fiflm  the  retina.  Several  well-known  toys  are 
IjiUied  upon  this  piinciple,  one  called  the  wheel  of  I'fe,  or  the  thaiima- 
trai>e.  being  familiar  to  almost  all.  A  ready  mode  of  illnstrating  tlia 
same  effect  is  in  the  rapid  whirling  of  a  slick  lighted  at  one  end,  which 
appears  like  a  ring  of  fire.' 

T/ie  Intensity  <if  Viminl  .SeJMofi'ojw.^ Light  considereil  as  a  form  of 
enei-gy  may  vary  in  quantity  ;  physiological ly,  also,  we  distinguish  quaa- 
litiitive  difTerances  in  light  as  degrees  of  brightness,  hut  the  connection 
lietween  the  intensity  of  the  sensation  excttetl  and  thei]uautity  of  energy 
I'epresented  by  the  stimulating  light  is  not  a  direct  one.  In  the  tirst 
place  some  rays  excite  our  visual  apparatus  more  powerfully  than  others; 
a  given  amount  of  energy  in  the  form  of  yellow  light,  for  example,  cauaes 
more  powerful  visual  .sensations  than  the  same  quantity  of  energy  in  the 
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form  of  violet  light.  The  ultra-violet  rays  only  become  visible,  and 
then  very  faintly,  when  all  others  are  suppressed  ;  but  if  they  be  passed 
through  some  fluorescent  substance  such  as  an  acid  solution  of  quinine 
sulphate,  which,  without  altering  the  amount  of  energy,  turns  it  into 
ethereal  oscillations  of  a  longer  period,  then  the  light  becomes  readily 
perceptible. 

Even  with  light-rays  of  the  same  oscillation  period,  our  sensation  is 
not  proportional  to  the  amount  of  energy  in  the  light ;  to  the  amount 
of  heat,  for  example,  to  which  it  would  give  rise  if  all  transformed  into 
it.  If  objective  light  increase  gradually  in  amount  our  sensation  in- 
creases also,  up  to  a  limit  beyond  which  it  does  not  go,  no  matter  how 
strong  the  light  becomes ;  but  the  increase  of  sensation  takes  place  far 
more  slowly  than  that  of  the  light.* 

The  Localising  Power  of  tJie  Retina. — As  already  pointed  out,  a  neces- 
sary condition  of  seeing  definite  objects,  as  distinguished  from  the  power 
of   recognising  differences  of  light  and  darkness,   is   that   all    light 


«« 

Fi«.  13. 

entering  the  eye  from  one  point  of  an  object  shall  be  focussed  on  one 
point  of  the  retina.  This,  however,  would  not  be  of  any  use  had  we 
not  the  faculty  of  distinguishing  the  stimulation  of  one  part  of  the 
retina  from  that  of  another  part.  This  power  the  visual  apparatus 
possesses  in  a  very  high  degres;  while  with  the  skin  we  cannot  dis- 
tinguish from  one,  two  points  touching  it  less  than  1  mm.  (^'5^  inch) 
apart,  with  our  eyes  we  cjin  distinguish  two  points  whose  retinid 
images  are  not  more  than  -004  mm.  (-00016  inch)  apart.  The  dis- 
tance between  the  retinal  images  of  two  points  is  determined  by  the 
*  visual  angle  '  under  which  they  are  seen ;  this  angle  is  that  included 
between  lines  drawn  from  them  to  the  nodal  point  of  the  eye.  If  a  and 
b  (fig.  13)  are  two  points,  the  image  of  a  will  be  formed  at  a'  on  the  pro- 
longation of  the  line  a  n  joining  a  with  the  node,  n.  Similarly  the 
image  of  h  will  l)e  formed  at  h'.  If  a  and  b  still  remaining  the  same 
dLsbvnce  apart  he  moved  nearer  the  eye  to  c  and  </,  then  the  visual  angle 
under  which  thoy  are  seen  will  be  gi'cater  and  their  retinal  imiigea 
will  be  farther  apart,  at  c'  and  d'.  If  a  and  b  are  the  highest  and  lowest 
parts  of  an  object,  the  distance  between  their  retinal  images  will  then 
depend,  dejirly,  not  only  on  the  size  of  the  object,  but  on  its  distance 
from  the  eye  ;  to  know  the  discriminating  power  of  the  retina  we  must 
therefore  measure  the  visual  angle  in  each  case.     In  the  fovea  centralis 
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two  objectB  aeen  under  a  visuiil  nngle  of  50  to  TO  seconds  c&n  be  distin- 
guished from  one  another :  this  gives  for  the  diatuiice  between  the  retinal 
imageH  that  above  mentioned,  »iid  corresponds  pretty  accurately  to  the 
diameter  of  a  cone  In  thut  {iiirt  of  the  retiDa.  We  ma}'  conclude,  there- 
fore, that  when  two  images  full  on  the  same  cone  or  on  two  contiguous 
cones  they  aiv  not  diacriminnttd ;  Init  that  if  one  or  more  unstimulated 
cones  intervene  between  the  stimulated,  the  points  may  he  jierceived  us 
distinct.  The  diameter  of  a  rod  or  cone,  in  fnct,  marks  the  luiiitomical 
limit  up  to  which  wo  can  by  pnictice  miBe  our  iicntenesB  of  visual  dia- 
CliniiuBtinn  ;  nnd  in  the  yellow  ipot  which  wo  constantly  use  all  our 
lives  in  looking  at  things  which  we  want  to  see  distinctly,  we  have 
educated  the  visual  appnratiiH  up  toabout  ite  high«t  powor.  Elsewhere 
on  the  I'etina  our  discriminating  power  is  much  less,  and  diminishea  as 
the  distance  from  the  ye!low  spot  increaKes.  This  is  partly  due,  no  doubt, 
to  A  leas  sensibility  of  those  retiual  regioiis,  auch  as,  by  other  facts,  is 
proved  to  exist,  but  in  part  no  doubt  is  also  due  to  a  want  of  practice. 
The  more  peripheral  the  retinal  region  the  less  we  have  used  it  for  such 
purposes.  It  is  probable,  therefore,  that  ontlying  portions  of  the  retinii 
are  okpable  of  education  to  a  higher  discriminating  jiower,  jiist  as  we 
shall  find  the  skin  to  be  for  tactile  stimuli. 

While  we  con  tell  the  stimulation  of  on  upper  pai-t  of  the  retina 
from  a  lower,  or  a  right  region  from  a  left,  it  niiist  be  borne  in  mind 
that  we  have  do  direct  knowledge  of  which  is  upper  or  lower  or  right  or 
left  in  the  ocular  image.  All  our  visual  sensations  tell  ns  is  that  they 
are  aroused  at  different  j)ointB,  and  nothing  at  all  about  the  actiiiil  posi- 
tions of  these  on  the  retina.  There  is  no  other  eye  behind  the  retina 
looking  at  it  to  see  the  invei-sion  of  the  image  formed  on  it.  Suppose  I 
am  looking  at  a  pane  in  a  secoud-story  window  of  a  distant  house  :  its 
image  will  then  fall  on  the  fovea  centralis  ;  the  line  joining  this  with  the 
pane  is  called  the  vinual  axis.  The  image  of  the  roof  will  be  formed  on 
a  part  of  the  retina  below  the  fovea,  and  thiit  of  the  front  door  above  it. 
1  distinguish  that  the  images  of  all  these  fall  on  different  paii-s  of  the 
retina  in  certain  relative  positions,  and  have  learnt  by  the  experience  of 
all  my  life,  that  when  the  image  of  anything  ai-ouses  the  sensation  dne 
to  excitation  of  part  of  the  retina  below  the  fovea  the  object  is  above 
my  nsual  axis,  and  vvx  wrtA ;  similarly  with  right  and  left.  Conse- 
quently 1  interpret  the  stimulation  of  lower  retinal  ivgions  as  meaning 
high  objects,  and  of  right  retinal  regions  as  meaning  left  objects,  and 
nevei'  get  confused  by  the  invei'ted  retinal  image  about  which  directly  I 
know  nothing.  A  new-iiom  child,  even  supposing  it  could  use  its 
muscles  perfectly,  could  not  seize  a  reachable  oliject  which  it  saw ;  it 
would  not  yet  have  learnt  that  attiiiniug  a  point  exciting  that  |iart  of 
tlie  retina  above  the  fovea,  meant  i-eaching  a  position  in  space  beluw 
the  Tieual  axis ;  but  very  soon  it  learns  that  things  near  its  brow, 
that  is  vp,  excite  certain  visual  sensations,  and  objects  below  itit  eyea 
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others,  utd  learns  to  interpret  retinul  stimuli  bo  as  to  localise  accurately 
tbe  direction,  with  reference  to  its  eyes,  of  outer  objects,  and  never 
thenceforth  gets  puzileil  by  retinal  inTereion. 

Colour  Visio7i. — Sunlight  i-eflected  from  snow  gives  us  a  sensatioD 
which  we  call  lo/iile.  The  same  light  sent  through  a  prism  and  reflected 
from  a  white  surface  excites  in  us  no  lahite  sensation  but  a  number  of 
colour  sensations,  gradating  Insensibly  from  red  to  violet,  through  orange, 
yellow,  green,  blue-green,  blue,  and  indigo.  The  prism  separates  from 
one  another  light-i'ays  of  different  periods  of  oscillation,  and  each  ray 
ezoitee  in  us  a  coloured  visual  sensation,  while  all  mixed  together,  as 
iu  sunlight,  they  arouse  the  entirely  different  sensation  of  white.  If 
the  light  fall  on  &  piece  of  black  velvet  we  get  still  another  sensation, 
that  of  black;  in  this  case  the  light-rays  are  bo  absorbed  that  but  few 
are  reflected  to  the  eye,  and  the  vinual  apparatus  is  left  at  rest.  Physically 
black  represents  nothing  :  it  is  a  mere  zero — the  abaence  of  ethereal 
vibrations ;  but  In  consciousness.  It  Is  as  definite  a  sensation  as  white, 
red,  or  any  other  colour.  We  do  not  feel  blackness  or  darkness  except 
over  the  region  of  the  possible  visual  field  of  our  eyes.  In  a  perfectly 
dark  room  we  only  feel  the  darkness  in  front  of  our  eyes,  and  in  the 
light  there  is  no  such  setLsation  anBociated  with  the  back  of  our  heads  or 
the  palms  of  our  hands,  though  through  these  we  get  no  visual  sensa- 
ttona.  It  is  obvious,  therefoi-e,  that  the  sensation  of  blackness  is  not 
due  to  the  mere  absence  of  luminous  stimuli  but  to  the  uneiclted  state 
of  tbe  retinas,  which  are  alone  capable  of  being  excited  by  such  stimuli 
when  present.  This  fnct  is  a  very  remarkable  one,  and  is  not  paralleled  in 
any  other  sense.  Physically,  complete  stillness  is  to  the  ear  what  dark- 
ness is  to  the  eye  ;  but  silence  Imprpsses  itself  on  us  as  tbe  ttbaeuce  of 
sensation,  while  darkness  causes  a  definite  feeling  of  blackness.' ' 

§  51.  The  visibility  of  objects  depends  upon  their  susceptibility 
to,  and  their  ability  to  be  influenced  by,  that  peculiar  mode  of 
motion  we  call  light.  Certain  bodies  are  self-luminous  ;  of  these 
the  sun  is  the  most  important.  The  vast  m^ority  of  aepardle 
bodies  with  which  we  have  to  deal  in  our  experience  are  visible  only 
by  reflecting  the  rays  they  receive  from  the  self-luminous.  This 
reflection  is  either  mirror  rt^ection,  which  merely  discloses  the  body 
from  which  the  light  comes,  or  reflection  o/visiijiiiy,  which  pictures 
the  reflecting  surface,  (he  light  being  broken  up  and  sent  forth  in 
all  directions  In  the  same  manner  as  from  a  self-luminous  body. 
Visible  surfaces,  under  the  latter  sort  of  reflection,  receive  light 
from  the  sun,  absorb  and  re-issue  it ;  in  mirror  reflection  a  new 
direction  is  simply  given  to  the  rays. 
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§  52.  Bodies  are  opaque  or  transparent  in  a!]  degrees.  Trane- 
lucent  bodies  are  those  through  which  light  is  transmitted,  but 
through  which  no  objects  are  seen.  As  bodies  become  more  trans- 
parent they  grow  leas  visible ;  perfect  transparency  reflects  no  light. 
The  air  is  relatively  transparent,  though  not  perfectly  so ;  water  in 
small  quantities  when  pure  is  nearly  transparent.  Opaque  bodies 
vary  aa  to  their  ability  to  diffuse  light.  Some,  as  chalk  and  white 
Band,  emit  a.  targe  quantity,  while  others,  as  eharcoal,  absorb  and 
retain  nearly  all  they  receive.  So  also  bodies  have  different 
capacities  of  decomposing  light,  retaining  some  and  reflecting 
others  of  its  constituent  motions.  Out  of  these  facts  arise  those 
differences  of  eiperience  which  we  indicate  by  the  terms  colour 
and  lustre, 

§  53.  It  should  be  observed  that  the  two  organs  of  sight,  like 
the  two  organs  of  hearing,  act  as  one  in  their  normal  state,  and 
present  to  the  mind  a  single  and  not  a  double  sense  of  objects. 

5  5-1.  In  the  animal  kingdom  there  are  eslremes  of  perfection 
of  the  ocular  sensibility.  In  the  case  of  birds  the  power  of  vision 
is  generally  far  superior  to  that  of  man  and  to  that  of  other 
animals.  Among  the  invertebrates  tlie  beginning  of  sight  organs 
is  found  in  aggregations  of  pigment  which  become  more  than 
usually  sensitive  to  light.  These  occur  in  the  oyster,  and  in  the 
eye  specks  of  certain  worms.  In  insects  the  usual  apparatus  is 
developed  to  a  high  degree,  as  also  some  of  the  mollusks.' 

§  55.  As  regards  pleasure  and  pain  the  sensations  of  sight  are 
not  so  remarkable  in  their  original  action  as  those  of  the  other 
sensations  we  have  been  considering.  The  pleasures  and  jiains  of 
sight  are  predominantly  representative  and  dependent  uixin  in- 
tellectual associations,  and  these  sensations  contribute  more  to 
intellectual  life  than  they  do  to  emotional  except  through  the  cog- 
nitive activities.  It  is  hence  very  difficult  to  group  pleasurable  and 
painful  sights  under  any  other  heads  than  pleasurable  and  painful 
siglilfi.  W^e  are  not  able  to  form  such  classes  of  these  sensations 
according  to  agreeable  or  xmpleasant  qualities  as  we  formed  of 
sensations  of  touch,  taste,  smell,  and  bearing.  However,  according 
to  quality,  we  can  take  note  of  three  groups  of  which  the  second 
and  third  are  differentiations  from  the  first. 

§  56.  Light  in  General. — There  is  a  stimulating  and  agreeable 
quality  in  sensations  of  light  in  general  as  opposed  to  darkness,  and 
oft«n  to  a  powerful  eitent.  The  feeling  may  he  either  acute  or 
I  Bastiaa's  Tlui  Brain  at  thr  Organ  I'f  Uind,  Cbiips.  Ill,  SJII. 
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;  according  as  the  light  ia  concentrated  or  diffused.  Tlie 
sunshine,  the  fire,  the  gas-light  are  cheering  unless  the  light  is  too 
intense.  We  do  not  become  satiated  with  the  pleasures  of  light  as 
eoon  as  we  do  with  the  pleasures  of  other  sensations.  Their  enjoy- 
ment after  an  interval  of  darkness  is  very  marked  and  piquant. 

Colours.— Ty'ifferent  colours  produce  different  sensations.  Blue 
and  green  are  usually  mild,  soft,  and  restful  in  their  effects  ;  red 
is  exciting,  fiery,  pungent,  and  more  frequently  painful.  This 
effect,  however,  is  probably  due  to  its  rarity  as  compared  with  the 
other  colours  Instanced.  Here,  as  elsewhere,  iu  connection  with 
visual  sensations  the  intellectual  asBociations  determine  in  great 
measure  the  pleas urabitity. 

Lustres. — The  pleasure  of  lustre  is  greater  than  that  of  colour 
alone.  The  finer  woods  when  polished,  stones,  ivory,  Ixine,  silk, 
pearl,  the  human  skin,  the  shining  hair,  the  eye  itself,  the  moist- 
ened leaf — all  attest  the  agreeableness  of  lustre.  The  most 
characteristic  effect  of  lustrous  bodies  is  to  sparkle.  This  effect 
is  due  to  the  occurrence  of  bright  spots  in  the  midst  of  darkness. 
Lustrouji  bodies  have  a  mirror  surface,  and  reflect  the  sun's  rays  as 
does  the  mirror.     The  opposite  of  lustrous  ia  dull. 

§  57.  There  is  a  very  great  variety  of  sensations,  of  immense 
importance  in  cognition,  which  aiise  from  differences  in  the  modes 
of  those  motions  which  give  the  sensation  of  light.  These  differ- 
ences are  affected  also  by  the  movements  of  the  ocular  apparatus 
itself.  From  the  two  we  get  all  the  multiplicity  and  multiformity 
of  sensations  of  visible  movement,  visible  form,  apparent  size, 
distance,  direction,  linear  ext«nBioD,  superficial  extension,  solidity, 
volume,  and  the  like.  These,  however,  are  chiefly  matters  of  cog- 
nitive experience,  of  perception  rather  than  sensation,  thoiigh  the 
latter  is  by  no  means  absent.  Moreover,  they  are  involved  with 
other  sensations,  all  contributory  to  one  intellectual  result.  Hence 
we  shall  not  here  examine  further  the  questions  which  are  suggested 
by  these  terms,  leaving  them  for  consideration  in  connection  with 
the  genesis  and  development  of  cognitiona. 

FLEiSURE  AND  PAIS. 
§  38.  We  have  found  that  sensation  comes  ftom  oontaot  of  the 
organism  and  the  environment;  that  from  one  general  sense  of 
motion  and  resistanceandnon-resistance.therearedifferentiated  five 
forms  of  contact,  from  which  result  specialised  sensations.  These 
five  senses  are  senses  of  contact  at  the  periphery  of  the  organimi 
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equally  with  the  general  sense  of  which  they  are  differentiations. 
So  far  then  as  the  location  of  the  point^s  of  initiation  of  the  sen- 
sations we  have  been  considering  is  concerned  the  propriety  ia 
apparent  of  classifying  them  as  sensations  of  the  introsusceptive 
system.  But  the  manner  in  which  they  minister  to  functions  of  in- 
troausception  and  repulsion  does  not  ap^iear  simply  from  a  classifica- 
tion which  takes  accotmt  only  of  the  localities  where  the  sensationa 
begin.  A  second  classification  of  sensations  is  needed,  which  haa 
indeed  been  constantly  referred  to  in  the  process  of  our  espositiOD, 
but  which  has  not  prominently  been  brought  forward.  This  is  the 
classification  found  in  Chapter  VIII.  §  lOof  this  work,  namely  ia  to 
Pleasurable,  Painful  and  Indifferent  Sensaiions. 

§  59.  We  can  only  refer  to  each  one's  own  experience  for  an 
explanation  of  what  a  pleasurable  or  a  painful  sensation  is ;  we  can 
no  more  define  a  pleasurable  feeling  than  we  can  define  a  feeling. 
But  we  can  show  under  what  circumstances  each  one  of  these 
forms  of  experience  takes  its  rise.  An  indifierent  sensation  Is 
simply  a  sensation,  a  feeling  of  peripheral  contact  without  any 
special  reference  to  pleasure  or  pain,  a  stimulation  or  excitement 
of  the  sensory  apparatus  really  or  apparently  neutral  as  to  plea- 
sure and  pain.  When,  however,  the  effect  of  this  peripheral  con- 
tact is  to  increase  or  conserve  vitality,  the  sensation  becomes  a 
pronounced  pleasurable  one  ;  when,  on  the  other  hand,  the  effect 
is  to  depress  or  destroy  vitality  the  sensation  becomes  painful.  It 
will  be  recollected  that  we  defined  life  (Chap.  XIX.  §  5)  to  be  the 
evolution  and  integration  of  an  organism,  and  showed  that  the 
process  of  life  ia  a  continuous  adjustment  of  inner  to  outer  rela- 
tions. It  appears,  therefore,  that  when  the  contact  of  external 
forces  with  the  organism  produces  effects  which  promote  evolution 
and  integration,  the  sensjitions  induced  are  pleasm^ble  ;  but  when 
the  effects  promote  dissolution  and  disintegration  the  sensations 
are  painful.  And  since  the  integrity  of  the  organism  depends 
upon  its  adjustment  to  outer  relations,  the  process  towards  that 
adjustment  is  pleasurable,  while  a  mal-adjustment  or  movement 
thereto  is  painful.  Pleasurable  sensations,  then,  indicate  a  move- 
ment toward  assimilation  and  adjustment,  and  painful  sensations  a 
movement  toward  mal-adjustment,  disintegration,  and  dissolution. 

S  60.  It  is  evident  from  these  con sidenit ions  that  whatever 
contact  affects  the  periphery,  whether  generally  or  at  the  organs 
of  specialised  sense,  in  such  a  manner  as  to  disintegrate  the  sur- 
face, will  cause  pain,  the  sensation  being  acute  or  massive  accord- 
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ing  to  the  amount  of  surface  involved.  A  prick,  a  cut,  a  stab,  a 
lacemtioa,  a  bruise,  an  abrasion,  a  rupture,  an  inflammation,— all 
these  terms  express  painful  sensations.  So  also  anything  which 
disturbs  the  nominal  condition  of  introsusceptive  organs  so  as  to 
interfere  with  the.  natural  exercise  of  their  functions  is  painful. 
Too  great  pressure,  constraint,  strain,  over-eiercise  give  pain. 
But  any  contact  which  stimulates  and  increases  the  vital  energies 
and  favours  the  natural  functions  causes  pleasure. 

5  61.  Movement  and  exercise  of  the  limbs  and  members  give 
pleasurable  Bensutions,  because  such  exercise  promotes  the  vital 
movement  of  assimilation  and  integration.  The  currents  of  vital 
forces  are  impelled  forward,  the  dead  matter  is  pushed  out  and 
the  new  living  matter  pushed  into  its  place.  All  of  the  move- 
ments of  extension  which  have  been  heretofore  mentioned  are 
pleasurable  to  the  extent  that  they  accomplish  these  purposes.  But 
when  from  too  long  continued  or  too  intense  exertion  the  vitality 
is  lowered  instead  of  raised,  fatigue  and  pain  ensue.  Resis- 
tance has  also  the  effect  of  active  movement  until  the  strain  is  so 
great  as  to  cause  fatigue  or  until  the  impinging  force  overcomes 
the  resistance  and  causes  disintegration  of  the  surface.  Very 
many  of  these  sensations  of  extension  and  resistance  are  mental. 
This  indifference  may  come  from  a  balance  of  pleasure  and  pain, 
or  it  may  come  from  a  minuteness  of  the  effect,  enabling  us  only 
to  distinguish  an  excitement  without  being  affected  by  pleasurable 
or  painful  quality  ;  or  again,  there  may  be  a  mental  quality  which 
is  a  basic  element  of  sensations  out  of  which  plea.'^ure  and  ^lain 
are  differentiated.  We  shall  recur  to  this  subject  in  treating  of 
pleasures  and  pains  in  a  subsequent  part. 

§  62.  It  is  obvious  that  the  quantity  of  sensation  will  very  ma- 
terially affect  its  pleasurable  or  painful  quahty.  A  small  amount 
of  either  acute  or  massive  pressure  may  be  stimulating  and  pleasant, 
while  a  large  amount  of  the  same  impinging  force  may  be  painful. 
So  also  the  continuance  of  operation  of  the  same  agency  in  pro- 
ducing sensation  affects  greatly  the  quality.  That  which  for  a 
time  is  plea-sant  after  a  while  causes  fatigue  and  pain  j  on  the 
other  hand,  as  in  the  case  of  smells  and  tastes,  the  disagreeable 
frequently  passes  into  the  pleasurable,  after  continuance  of  the 
sensation, 

5  63.  Touch  sensations  are  pleasurable  chiefly  as  they  stimulate 
muscular  action  and  as  they  conduce  to  repose  after  such  action. 
Softcontact  is  hence  ordinarily  pleasurable,  and  ontheBcoreofstimu- 
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lation  so  also  is  friction  if  it  be  of  a  gentle  character.  Tickling 
ia  likewise  very  frequently  pleaaurable.  Hard  contact  is  pleasant 
when  fltimulation  is  needed ;  Hometimes  even  hard  contact  gives 
repose  where  soft  contact  will  not.  Many  would  prefer  fora  couch 
a  board  to  a  feather-bed.  Sensations  of  touch  are  painful  when 
they  create  fatigue  and  when  they  indicate  disintegration  of  the 
surface.  The  former  is  lunscular  |iaiu,  the  latter  is  primarily 
dermal.  In  this  view  hard  contact  and  acute  contact  are  charac- 
teristically painful — always  so  if  the  degree  or  continuance  of  the 
impingement  is  great  enough.  Stinging  is  a  painful  sensation. 
lloughneHB  is  ordinarily  so ;  though  Eometimes  serving  t  he  pur- 
pose of  pleasurable  stimulation  of  thermal  sensations,  those  ex- 
tremes which  depress  the  vitality  and  disintegrate  the  surface 
are,  according  to  the  law  of  pleasure  and  ))aiu,  of  a  painful  cha- 
racter. When,  however,  the  effect  of  either  heat  or  cold  is  to  atima- 
late  and  promote  the  increase  of  vitality,  sensations  are  pleasur- 
able. The  terms  tvamUk  and  coolness  express  the  pleasurable 
elements  of  both  heat  and  cold,  while  bHrniiiff  aad  frefning  ei- 
press  the  painful.  The  pleasures  and  pains  of  temperatiu-e  are 
chiefly  organic  and  unlocated,  though  excited  by  nerves  having 
their  termini  at  the  i>eriphery,  whether  a  special  set  of  nerves  or 
the  nerves  of  touch  we  do  not  know  with  certainty. 

§  64.  Sensations  of  smell  are  governed  by  the  same  law  we 
have  been  considering.  The  surface  affected  by  odours  is  very 
small  as  compared  with  that  affected  by  objects  of  touch,  but  to 
the  extent  of  that  surface  any  stimulation  to  action  is  pleasant  if 
not  carried  to  the  point  of  fatigue,  and  any  disintegration  of  the 
tissues  gives  pain.  But  the  quality  of  the  sensations  depends 
chiefly  upon  associations  with  the  respii-atory  and  digestive  organs 
(§  30).  'I'hoae  odours  which  create  organic  feelings  of  freshness 
are  pleasurable ;  so  likewise  those  whose  effect  is  appetising.  But 
those  which  give  rise  to  organic  feelings  of  suffocation  and  of 
nauuea  are  painful.  Even  where  the  organic  feelings  do  not  seem 
to  be  aroused  with  the  sensations  of  smell,  it  is  probable  that  they 
actually  are  incipiently  excited,  and  that  the  pleasurable  or  pain- 
ful quality  of  those  sensations  is  derived  from  the  initiatory  stage 
of  an  organic  feeling. 

5  65.  Taste  sensations  are  in  the  same  category  with  those  of 
smell.  Apart  from  the  tactile  effects  upon  the  tongue  and  mouth, 
substances  brought  into  contact  with  the  organs  of  taste  aroaee 
pleasurable  or  j)aiuful  sensations  largely  as  they  produce  organic 
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feelings  of  relish  or  disgust.  The  sensations  of  taste  are  but  the 
beginnings  of  alimentary  organic  sensations,  pleasurable  as  they 
promote  evolution  and  integration,  and  painful  as  they  have  a 
tendency  to  induce  disintfigration  and  dissolution.  Taste  sensa- 
tion?, however,  are  not  infallible  guides  as  to  what  is  ultimately 
pleasurable  or  painful.  Many  things  are  sweet  to  the  taste  but 
bitter  to  the  belly,  and  bitter  to  the  taste  but  agreeable  to  the 
assimilative  system.  This  arises  from  the  fact  of  the  effect  of 
impinging  substances  depending  upon  a  variety  of  circumstances 
both  of  the  internal  and  external  environment.  The  intensity  of 
the  impact  of  force,  its  continuance,  the  amount  of  surface  affected, 
all  have  their  bearings  on  the  ultimate  sensations  excited.  A 
subetAnce  may  be  sweet  to  the  taste,  stimulating  to  the  tissues  in 
the  first  instance,  hut  after  continuance  and  increase  of  force  may 
begin  to  cause  disintegration.  A  poison  agreeable  to  the  taste,  if 
held  in  the  mouth,  would  doubtless  generally  disintegrate  the 
surfaces  of  the  mouth  after  a  time,  and  the  pleasurable  taste  would 
be  succeeded  by  a  pain  in  the  same  manner  as  an  organic  pain 
follows  its  introduction  into  the  stomach.  A  sweet  taste,  as  long 
as  it  continues,  is  itself  evidence  of  commencing  assimilation  and 
adjustment  of  inner  to  outer  relations ;  but  that  this  process  of 
adjustment  will  continue  cannot  certainly  be  inferred  from  the 
existence  of  the  pleasurable  sensation ;  we  must  have  the  benefit 
of  other  experiences  before  we  can  determine.  Hence  agreeable 
taste  (and  the  same  thing  is  true  of  smell)  cannot  be  absolutely 
depended  upon  to  indicate  what  should  be  introduced  into  the 
system  to  preserve  its  integrity  and  increase  its  vitality.  But 
this  does  not  militate  at  all,  as  will  now  be  seen,  against  the 
general  doctrine  that  a.  pleasurable  sensation  is  an  evidence  of 
increased  vitality,  and  a  painful  one  of  depression  and  disintegra- 
tion. And  it  is  still  generally  true,  subject  to  the  limitations  we 
have  just  adverted  to,  that  taste  (with  smell)  is,  according  to  its 
pleasurable  or  painful  quality,a  valuable  means  of  settling  questions 
of  introsusception  and  repulsion, or  rejection  of  particular  sub  stances 
as  they  are  brought  in  contact  with  the  organism. 

5  66.  It  has  already  been  remarked  that  auditory  sensations 
and  those  of  sight  for  the  must  part  derive  their  qualily  of  agree- 
ableness  or  painful n ess  from  associations  and  representations. 
They  are  pre-eminently  ministers  to  the  intellectual  functions. 
The  pleasurable  and  painful  qualities  of  sounds  we  have  already 
set   forth    in   describing   sweet  and   harsh  sounds   (§  45).    The 
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pleasurable  effects  of  musical  sounds  are  obtained  {rum  a  coin- 
plexitj  of  associations  which  we  shall  connider  later.  So  also  the 
pleasure  and  pain  of  articulate  sounds  are  derived  from  associations. 
But  apart  from  aseociationa  there  ia  a  primitive  pleasure  and  pain 
coming  from  sounds,  the  nature  of  which  is  not  understood.  We 
know  that  sweet  harmonious  sounds  produce  pleasurable  sensation 
and  harsh  discordant  sounds  painful  sensation,  but  why  they  do  is 
not  evident.  I  am  disposed  to  believe  that  sound  bears  to  the 
nervous  centres  a  special  and  direct  relationship  affecting  the 
nervous  suh^itance  there  and  its  functions  more  generally  and  more 
quickly  than  the  ordinary  contacts  of  which  the  lower  senses 
inform  us.  Thus  when  those  motions  which  give  pleasant  sounds 
are  brought  into  contact  with  the  nerves  of  hearing  they  are 
quickly  and  readily  diffused  through  the  cerebral  centres,  and  have 
a  tonic  effect  increasing  the  vitality  and  tending  to  preserve  the 
integrity  of  the  nerve  structure;  while  on  the  contrary  those 
motions  which  give  painful  sounds  are  propagated  along  the  nerves 
and  through  the  centres,  and  there  cause  deterioration  and  dis- 
integralion  of  the  structure  with  depression  of  the  functional 
activities.  The  nerves  of  hearing  present  a  vast  number  of 
separate  points  of  contact  very  near  the  cerebral  centres,  and  thus 
is  rendered  possible  a  very  delicate  sensibility  to  the  most  minute 
variations  of  quantity,  quality  and  combination.  What  jBrticular 
motionsand  combinations  tend  to  conserve  the  vitality  of  the  centra! 
nervous  substance  and  why  they  do  so  we  are  not  able  to  say,  but 
possibly  the  degree  of  resistance  the  molecules  of  the  structure 
are  able  to  afford  to  each  other  wheu  motion  is  excited  may 
determine  the  question.  As  moderate  exercise  of  the  muscles 
increases  the  vital  force  and  over-exercise  diminishes  it,  so  a 
moderate  amount  of  auditoiy  motion  may  stimulate  the  nerve 
functions  and  tend  to  conserve  or  renew  the  structure,  while  a 
greater  amount  may  have  the  reverse  effect.  Probability  is  lent 
to  this  supposition  from  the  fact  that  the  pleasure  of  sound  largely 
depends  upon  variations  of  impression.  We  speedily  tire  of  one 
strain,  and  alternation  and  variety  are  necessary  to  a  continuance 
of  the  jileasuiable  effect.  Moveover,  loud  sounds  are  more  apt  to 
be  painful  than  fainter  tones,  and  we  cannot  hear  them  as  long. 
Acute  sounds,  with  their  rnpid  vibrations,  cannot  he  endured  as 
king  as  graver  sounds.  Again,  sweet  sounds  are  harmonies — 
concords,  indicating  an  assimilation,  which  is  propagated  to  the 
brain  and  is  wrought  in  the  nerve  structure;  while  harsh  sounds 
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are  discordant  and  indicate  a  mal-adjustment,  which,  communi- 
cated in  motion  through  the  nerves  to  the  centres,  creates  re- 
pulsion and  mal-adjuHtment  there,  and  consequent  depression  of 
vitality. 

§  67.  The  stimulating  quality  of  light  constitutes  the  foun- 
dation of  the  pleasurable  sensations  which  arise  from  it.  aside  from 
associations ;  and,  like  the  sensations  of  hearing,  those  of  sight 
have  a  very  important,  direct  and  special  action  upon  the  cerebral 
centres.  The  intrinsic  pleasurable  or  painful  quality  is  not,  how- 
ever, so  marked  as  in  the  case  of  many  other  sensations.  Alter- 
nations of  light  and  shade  contribute  largely  to  pleasurable  effects ; 
too  great  intensity  and  monotony  jiroduce  painful  results.  In 
themselves  the  pleasurable  and  painful  sensations  of  light,  colour, 
and  lustre  can  be  traced  to  the  above  mentioned  conditions.  The 
efifects  of  light  vibrations  are  much  more  subtle  than  those  of 
sound  {§  55,  56). 

^  68.  It  should  be  observed  with  reference  to  sight  and  hearing, 
as  well  as  of  the  lower  senses,  that  when  the  stimulus  is  so  strong 
as  to  produce  disintegration  of  the  sense  organs  their  special 
sensibility  is  lost  in  the  general  organic  feeling  of  pain.  And 
fiirther,  diseased  conditions  of  those  organs  produce  various  feel- 
ings of  pain,  not  differing  in  kind  from  those  which  arise  from 
diseased  conditions  of  the  organism  in  any  of  its  members  and 
quite  distinct  from  painful  sensations  arising  from  external  impacts 
in  the  normal  exercise  of  the  special  sense  functions. 

§  69.  Although  the  differences  in  modes  of  presentativity  of 
objects  external  to  the  organism  seem  to  depeud  upon  differ- 
ences of  structure  and  function  of  |>eripheral  nerve  organs,  yet  in 
reality  these  differences  are  ultimately  dependent  upon  modes  of 
central  action.  Sensation  does  not  arise  in  the  ner\'es,  but  at  the 
centres.  If  the  nerve-fibres  connecting  terminal  organs  with  the 
brain  be  severed  between  the  two,  no  degree  of  stimulation  of  the 
former  will  produce  sensation.  On  the  other  hand,  if  the  terminal 
organs  are  removed  the  brain  action  will  often  reproduce  sensations 
previously  experienced.  Visual  sensations  occur  after  the  eyeball 
is  removed ;  and  tactual  sensations  located  by  the  mind  in  the 
periphery  frequently  arise  after  the  limb  in  which  they  are  lo- 
cated has  been  amputated.  For  every  sensation  there  must  be  co- 
operation of  nerve  centres,  and  differences  in  these  central  organs 
primarily  give  rise  to  differences  in  the  sensations  themselves. 
The  nerves  and  peripheral  organs  of  the  different  senses  are  so 
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constituted  as  tfi  be  susceptible  to  the  peculiar  mode  of  motion  which 
they  convey  tn  the  brain ;  but  the  centres  where  they  end  must 
be  so  constitnted  as  fo  be  able  sensibly  to  receive  this  motion 
and  arouse  that  iieculiar  mode  of  sensation.  After  they  have  been 
BO  affected  as  t«  profluce  their  special  mode  of  sensation,  it  does 
not  require  a  repetition  of  stimulus  from  the  periphery  to  repro- 
duce it.  Excitement  from  other  parts  of  the  brain  will  set  its 
activities  in  motion  and  develop  a  representation  of  that  sensation. 
Probably  any  excitant  whatever  which  could  cause  the  production 
of  a  sensation  would  produce  in  that  region  only  that  particular 
mode  of  sensation.  The  localisation  of  the  sensations  themselves 
in  different  parts  of  the  body,  wherever  the  exciting  cause  is 
present,  is  a  matter  which  will  receive  consideration  a  little 
later. 

§  70.  In  the  bmin  probably  the  most,  and  perhaps  all,  of  the 
centres  of  sensation  are  located  in  the  cerebral  hemispheres ;  there 
the  nerves  of  sense  terminate.  But  in  the  present  state  of  know- 
ledge we  are  not  able  to  assign  more  definite  location  to  these 
centres.  Interesting  researches,  however,  are  in  progress  which 
may  result  in  giving  us  a  scientific  topography  of  the  brain.  I  do 
not  regard  these  investigations  as  sufficiently  complete  or  con- 
clusive to  warrant  anything  more  than  a  reference  of  them  to  the 
student  who  is  desirous  of  doing  something  still  left  undone  in  the 
department  of  psychology,' 

3,   SENSATIONS   OF  THE  ASSIMILATIVE  SYSTEM, 

{  71.  Except  so  far  as  the  special  senses  of  smell  and  taste 
are  concerned  with  the  assimilative  system,  the  sensations  of  the 
latter  are  general,  organic  or  systemic,  and  indefinite.  They 
blend  with  unlocated  sensations.  Their  definite  localisation  is 
indeed  impossible,  but  by  a  course  of  association  and  experiment, 
as  we  come  to  have  a  knowledge  of  the  anatomy  and  physiology 
of  the  human  body,  we  can  in  a  general  way  deteiinine  the  lo- 
calities where  the  exciting  causes  of  particular  sensations  are  at 
work. 

5  72.  The  intellectual  characters  of  these  sensations  are  very 
few.  They  are  to  be  measured  almost  wholly  by  pleasurable  and 
painful  quality  in  various  degrees.     Assimilation  proceeding  freely 
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and  normally  in  the  organism  generates  a  mass  of  organic  plea- 
eurable  senaation  which  is  the  foundation  of  our  agreeable  con- 
aeiousneas;  while  assimilation  impeded,  interrupted  or  prevented, 
thus  hindering  or  stopping  evolution  and  integration,  and  favouring 
disintegration  and  dissolution,  generates  a  mass  of  painful  sensa- 
tion which  is  in  like  manner  the  basis  of  our  feelings  of  pain.  In 
the  ratio  that  asaimilation  is  promoted  pleasure  ensues;  and  in 
the  degree  that  it  is  prevented  jmin  arises.  We  will  notice  a  few 
groups  of  assimilative  sensations. 

5  73.  Relishes  and  Diaguata. — These  sensations,  the  one  class 
pleasurable  the  other  painful,  we  have  already  considered  under 
sensations  of  taste  (§  36).  Disgust,  when  carried  to  its  farthest 
extent,  passes  into  nausea  or  stomach-sickness,  a  pronounced 
massive  feeling  of  pain. 

Hunger  and  Thirst. — These  are  the  most  powerful  and  most 
prominent  sensations  of  the  assimilative  system.  They  appear 
as  massive  distressing  feelings,  affecting  the  whole  system,  and 
stimulating  to  great  efforts  for  relief.  Accompanying  hunger  are 
often  painful  contractions  of  the  stomach.  As  the  feelings  of 
hunger  and  thirst  continue  without  any  appeasing  they  pass  into 
the  general  and  unlocated  sensations  of  inanition. 

Repletion, — Opposed  t*  the  [mins  of  hunger  and  thirst  are  the 
pleasurable  sensations  of  repletion.  These  are  massive  and  per- 
vasive, creating  a  gener.d  feeling  of  comfort  and  enjoyment.  In 
another  part  of  this  work  we  shall  find  occasion  for  detailing  the 
pleasures  and  pains  connected  with  and  growing  out  of  these 
various  sensations,  together  with  all  their  associations.  Over- 
repletion  causes  satiety,  a  feeling  of  pain. 

Ijtdigestion. — Whenever  the  course  of  digestion  is  interfered 
with  and  its  natural  action  impeded,  sensations  of  uneasiness  and 
distress  arise  in  varying  degrees  of  intensity.  The  feelings  are 
massive  in  general,  though  sometimes  passing  iuto  acute  pain. 
Nausea  is  frequently  an  outcome  of  indigestion,  and  this  may  end 
in  retching  and  vomiting,  a  peculiar,  painful  eiperience. 

Leeiona. — Whenever,  by  defect  in  the  assimilative  apparatus 
or  by  the  presence  of  disint«grating  substances,  lesions  occur  in 
the  organs  of  assimilation,  all  the  painful  sensations  of  disease 
make  their  appearance.  There  is  a  massive  sensation  of  pain 
mingled  with  acute  pains  now  and  then,  Tnore  or  less  continuously, 
dreadful  heat,  thirsty  prostration,  inability  to  move,  unrest,  per- 
haps chills,  and  a  general  aggregation  of  all  the  pains  of  human 
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experience,  varyiDg  in  their  combinations  and  degrees  according 
to  cirenm stances.  These  pains  depart  either  on  restoration  to 
health  or  as  death  supervenes. 

Respiratimi  and  Suffocatum. — The  action  of  respiration  has 
an  important  bearing  on  assimilation,  as  we  saw  in  Part  III.  of  this 
work.  The  sensations  of  free  and  unhindered  breathing  of  good 
air  are  extremely  pleasurable,  as  we  also  noted  in  our  exposition  of 
Fiensationa  of  smell  (§  30).  The  sensations  are  massive,  and  have 
an  effect  to  stimulate,  revivify  and  refresh.  They  blend  readily 
with  other  sensations  of  the  assimilative  and  other  systems. 
Opposed  to  these  the  feelings  of  snSbcation  are  correspondingly 
depressing.  They  are  illustrated  in  the  breathing  of  bad  air,  in 
holding  one's  breath  voluntarily  for  a  little  time,  in  certain  forms 
of  disease  like  asthma,  and  in  drowning.  The  sensation  of  com- 
plete suffocation  is  insupportable,  and  if  not  relieved  speedily  is 
followed  by  death. 

§  74.  The  general  difference  between  sensations  of  the  as- 
similative and  introsusceptive  systems  will  have  suggested  itself. 
The  former  are  relatively  masBive,  fused,  undifferentiated,  giving 
volume  of  undistinguished  feelings,  while  the  latter  are  more  acute, 
minutely  distinguishable,  multiformly  differentiated  and  highly 
integrated,  giving  sharp  differences  and  great  variety  of  feelings. 
The  introsusceptive  sensations  are  the  tentacles  by  which  the  masa 
of  conscious  life  within  communicates  with  and  adjusts  itaelf  to  the 
external  medinm  ;  the  assimilative  sensations  are  those  of  the 
progress  of  the  internal  life.  Naturally,  then,  the  introsusceptive 
sensations  are  the  sensations  of  intellect,  and  the  assimilative  those 
of  feeling  in  general. 

§  75.  The  nerves  through  which  sensations  of  the  assimilative 
system  arise  in  the  brain  proceed  to  the  cerebro-spinal  axis  from 
all  parts  of  the  body.  The  impressions  for  the  most  part  pass 
through  the  medulla  and  lower  parts  of  the  brain  to  some  portion 
of  the  cerebral  cortex,  but  to  what  portion  is  at  present  unknown. 
It  is  probable  that  a  great  deal  of  organic  or  systemic  pleasure 
and  pain  is  produced  indirectly  from  the  nourished  or  depraved 
condition  of  the  central  nerve  structure  itself. 

j  76.  It  should  further  be  observed  that  whereas  eensationa  of 
the  introsusceptive  system  in  large  part  arise  from  impinging  forge 
or  from  contact  with  unassimilated  substances  (I  except  such 
feelings  as  the  organic  sensations  of  fatigue);  on  the  other  hand 
in   the  sensations  of  the  assimilative  system  there   is  an   equal 
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number,  and  perhaps  a  preponderance,  of  sensations  arising  from  a 
contact  wherein  there  is  exercised  a  diveilent  force  with  its  cor- 
responding resistance.  In  hunger,  for  instance,  nutrition  is  stopped, 
aseiniitation  no  longer  takes  place,  and  evolution  tends  to  cease. 
Correspondingly  the  forces  of  dissolution  and  disintegration  begin 
their  work.  The  tirst  step  is  disassimilation,  and  unless  the  waste 
is  snpplied  dissolution  proceeds  rapidly.  The  beginning  of  this 
pulling  apart  of  the  organism,  with  the  resistance  offered  by  its 
cohesive  and  evolutive  forces,  is  the  explanation  of  the  general 
feeling  of  pain  in  feelings  like  hunger  where  sensation  arises  not 
from  contact  with  an  external  substance  but  from  the  want  of  it. 
As  the  |)articleB  of  the  organism  return  to  the  environment,  before 
the  contact  is  destroyed  sensation  arises,  but  of  repulsion  and  not  of 
attraction,  of  puU  and  not  of  puek,  of  disaotutioii  and  disintegration, 
not  of  evolution  and  integration. 

4.    SENSATIONS   OF   THE    EXPULSIVE  SYSTEM. 

5  77.  Disassimilation  succeeded  by  assimilation,  matter  pushed 
out  by  new  substance  moving  to  replace  it  does  not  hinder,  but  is  an 
essential  promoter  of  evolution  and  integration. 

And  where  matter  is  disassimilated,  the  expulsion  of  that 
matter  from  the  organism  is  in  fiurtherance  of  vitality.  Hence  we 
find  that  sensations  which  come  from  the  exhalatory  and  excretory 
organs  and  processes  in  the  exercise  of  their  normal  functions 
animpeded  are  generally  pleasurable^  while  the  hindrance  and 
obstruction  of  those  functions  cause  pain. 

§  78.  The  sensations  of  the  expulsive  system  are  divisible  into 
four  groups,  which  we  will  enumerate  : — 

Relief. — The  chaiact eristic  pleasurable  sensations  of  excretion 
and  exhalation  are  of  relief.  We  have  got  rid  of  something  weigh- 
ing us  down  and  impeding  vital  movements.  This  effect,  in  con- 
nection with  respiration,  has  already  been  noticed;  it  is  equally 
noticeable  in  perspiration,  in  micturition  and  in  defsecation. 

Opyre^aion. — The  opposite  condition  induces  feelings  of  op- 
pression; like  the  former,  organic  and  massive,  and  growing  more 
painful  aa  the  oppression  continues.  Sufibcation  is  entitled  to  a 
place  here,  as  well  as  under  the  preceding  head. 

Lesions. — When  the  oppression  continues  so  long  or  is  so 
frequent  as  to  induce  disease  of  the  organs,  or  when  those  organs  are 
brought  to  such  a  condition  from  any  other  cause,  then  sensations 
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of  pain  arise  which  do  not  difTer  in  kind  A^m  other  sensations 
arising  from  the  lesion  of  organs,  though  we  may  locate  them  in 
the  espulsive  system. 

TacHle  Senaatwii^. — The  necessity  of  expelled  matter  paBsing 
through  the  periphery  causes  various  tactile  sensations  to  arise  in 
connection  with  expulsive  processes.  The  sensatione  of  the  akin 
occasioned  by  perspiration  and  its  attendant  proceeses,  the  motion 
of  air  through  the  nose  and  mouth  in  respiration,  the  sensibility  of 
the  sphincter  rouscleH,  and  the  sensations  of  motion  in  other  avenues 
of  excretion,  make  up  this  class  of  feelings. 

§  79.  The  intellectual  value  of  sensations  of  the  expulsive 
system  is  very  small.  Discriminations  of  locality  are  made,  but 
they  contribute  only  to  intellectual  life  by  promoting  those  general 
organic  conditions  of  feeUng  which  are  requisite  for  the  play  of 
t  hough  t- 

5.  SENS4T10\S   OF   THE   HEPRODUCTIVE   SYSTEfcr. 

§  80.  The  sensations  we  have  been  considering  hitherto  bear 
reference  primarily  to  the  evolution  and  integration  or  the  disBolu- 
tion  and  disintegration  of  the  individual.  There  remains  quite  a 
unique  class  of  sensations  which  accompany  processes  having  regard 
chiefly  to  race-evolution.  These  are  the  sensations  of  the  repro- 
ductive system,  in  which  the  activities  of  growlh  are  extended  to 
the  production  of  new  individuals. 

§  81.  Sensations  of  the  reproductive  system  may  be  separated 
into  two  groups,  namely  Organic  Se-naatioTis  and  Modijifd  Tactile 
StnsatioTis.  The  organic  sensations  are  similar  to  those  of  re- 
pletion when  the  sexual  functions  are  exercised,  and  of  hunger 
when  their  exercise  is  denied,  together  with  sensations  of  oppres- 
sion like  those  resulting  from  the  pressure  of  excretory  needs. 
There  is  a  deep,  massive,  organic  feeling  of  relish  and  satiefaetion, 
together  with  relief  and  general  stimulation  which  comes  in  con- 
nection with  and  after  an  act  of  sexual  association,  'i'he  opposed 
feelings  to  which  reference  has  just  been  made  arise  when  the 
reproductive  organs  become  filled  with  their  secietiona  and 
refitraint  is  put  upon  their  exercise. 

§  82.  In  addition,  the  act  of  reproductive  contact  of  the  organs 
of  the  two  sexes  is  accompanied  by  some  of  the  most  powerful 
sensations  of  pleasure  of  which  we  have  experience.  These  sensa- 
tions are  intense,  pervasive  and  engrossing.  They  are  aroused  by 
the   friction   of  extremely   sensitive    surfaces  of  the  generative 
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organs  upon  each  other.  There  is  also  probably  a  chemical  action 
of  commingled  lubricating  fluids  secreted  by  the  two  set's  of  organs 
respectively.  A  high  degree  of  heat  is  also  involved.  The 
peculiar  sensations  excited  by  the  sexual  contact  have  led  some 
thinkers  to  regard  the  sensibility  as  a  special  sense.  This  view 
has  not  been  adopted  generally,  and  the  best  opinion  seems  to  con- 
sider the  genesic  sense  to  be  a  modified  tactual  sensibility  com- 
bined with  organic  pleasurable  feelings.  The  general  orgasm  with 
which  the  sexual  act  terminates  is  a  synthesis  of  these  tactual 
and  the  organic  sensations.  Tactual  contact  of  the  other  parts  of 
the  body  also  increases  the  general  pleasurable  effect. 

§  83.  Abuse  of  the  reproductive  organs  produces  various 
organic  sensations  of  lassitude,  fatigue  and  general  depression  of 
all  the  energies.  Diseases  of  those  organs  develop  the  same 
jiains  in  kind  as  disintegration  of  the  structure  in  other  parts  of 
the  body. 

§  84.  The  normal  sensations  of  the  reproductive  system  arise 
at  least  in  their  completeness  only  during  the  reproductive  period 
of  life.  Before  this  period  begins  the  sensations  capable  of  being 
excited  in  these  organs  are  comparatively  faint,  and  after  it  is  over, 
as  old  age  comes  on,  the  sensibility  loses  its  acuteness,  the  tactual 
element  remaining  after  the  systemic  has  passed  away. 

In  the  female  there  is  a  variety  of  sensations,  mostly  organic 
and  painful,  produced  by  the  carrying  of  the  embryo.  After 
part-urition  there  are  sensations  of  lactation  which  may  be  classed 
with  pleasurable  excretion.  The  pains  of  parturition  and  of  the 
reproductive  organs  thereafter  are  organic  pains,  often  acute  and 
very  distressing. 

§  85.  The  influence  of  the  reproductive  system  upon  both 
intellectual  and  emotional  life  is  very  great.  It  is,  however, 
through  emotional  action  that  intellectual  associations  arise. 
The  fundamental  character  of  the  sensations  is  their  quality,  as 
pleasure  and  pain,  not  their  intellectual  discriminations. 

§  86.  The  act  of  reproduction  is  only  an  act  of  extended  growth 
and  assimilation,  the  evolution  and  integration  of  the  individual 
passing  into  the  evolution  and  integration  of  the  race  through  the 
assimilation  of  two  individual  germs,  and  the  inauguration  therein 
of  a  new  course  of  evolution.  This  view  of  reproduction  is  in 
harmony  with  the  general  doctrine  of  pleasure  and  pain,  and  ex- 
plains the  apparent  contradiction  arising  from  the  circumstance 
that  in  many  cases  in  the  animal  kingdom  reproduction  is  speedily 
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followed  by  the  death  of  the  indlvidnal,  a  presumable  pleasurable 
experience  not  only  failing  to  increase  vitality  but  eshausting  life 
altogether.  Pleasure  is  an  accompaniment  of  increased  vitality 
either  in  the  individual  or  in  the  evolution  of  new  individuale. 
Pleasure  favours  evolution  and  integration,  though  only  up  to  a 
certain  point  the  evolution  and  integration  of  the  iodividual ;  the 
continuance  of  the  race  and  its  development  being  an  end  in  the 
operation  of  natural  forces,  vbich  conscious  action  is  forced  to 
promote, 

§  87.  It  is  legitimate  to  infer  that  the  lover  animals  have  in 
greater  or  less  degree  the  sensations  of  assimilation  and  the 
opposite,  of  excretion  and  of  reproduction,  of  which  we  have  now 
taken  cognisance. 

CENTRALLY-DnTIATED  FEELINGS. 

5  88.  There  is  no  absolute  distint-tion  between  centrally- 
initiated  and  pejipherally-initiated  feelings.  We  have  seen  that 
no  feeling  arises  without  the  co-operation  of  the  nerve-centres; 
we  have  also  seen  that  irrit-afion  of  afferent  nerves  within  the 
body  produces  feeling,  as  well  as  the  initation  of  afferent  nerves 
at  the  oiiter  periphery.  Hence  it  is  diSficult  to  determine  exactly 
where  centrally-initiated  feelings  may  fairly  be  said  to  begin  as  in 
contradistinction  to  peripherally  initiated.  Still  there  is  a  general 
distinction,  usually  expressed  loosely  by  the  terms  sensation  and 
emotion. 

5  89.  In  Part  II.  Chap.  VIII.  of  this  work  we  divided  the 
centrally-initiated  feelings  info  Original  and  Reproduced,  the  latter 
including  Reproduced  Peripheral  and  Reproduced  Central  feelings. 
These  groups  likewise  can  only  be  broadly  distinguished.  Feelings 
are  so  interblended  that  we  are  quite  iinable  to  draw  definite 
lines  of  separation.  The  prevailing  character  of  a  given  state  of 
feeling  is  all  we  can  hope  to  mark  scientifically.  It  may  even  be 
questioned  whether  there  are  any  centrally-initiated  feelings  at 
all  beyond  possibly  the  reproduced  peripheral.  Nevertheless  I 
think  we  are  warranted,  at  least  provisionally,  in  making  the 
divisions  given  above. 

^  90.  The  genesis  of  centrally-initiated  feelings  is  simple, 
though  the  feelings  themselves  as  they  exist  are  highly  complex. 
When,  for  instance,  an  afferent  current,  epi-i>eripherally-initiated, 
reaches  a  centre  it  arouses  a  resistance  ;  it  may  then  be  reflected 
entirely  and  return  as  a  motor  current  directly  to  the  periphery. 
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in  which  case  there  is  reflex  action  either  without  or  with  con- 
Bciousness.  The  latter  results  from  a  delay  or  hindrance  to  the 
patJSBge  of  the  current  which  arises  at  the  centres.  If  the  conscious 
action  affects  only  the  centres  to  which  the  afferent  movement 
proceeds  proximately,  then  the  feeling  is  a  sensation.  But  when 
the  nerve-centres  affected  radiate  the  motion  received  throughout 
the  central  nervous  mass,  meeting  everywhere  new  resistances 
which  become  the  centres  of  new  radiations,  and  these  in  their  turn 
ezciting  others,  thus  creating  multitudes  of  motions  and  counter- 
motions  in  the  central  substance  and  often  resulting  in  an  out- 
pouring of  efferent  motions  in  many  directions  instead  of  one — 
the  feeling  arising  under  these  eircumstances  is  an  emotion,  a 
complex  of  feeling  which  may  be  said  to  be,  relatively  speaking, 
centrally-initiated.  Further,  when  in  the  course  of  central 
nervous  action,  interaction  and  reaction,  feelings  are  excited  which 
are  recognised  as  revived  feelings  of  previous  peripheral  experiences, 
we  have  a  class  of  remembered  or  represented  sensations,  faint 
copies  of  former  vivid  feelings ;  this  representation  occurring  with- 
out the  presence  of  the  original  stimulus  from  the  external  world, 
which  developed  the  feeling  in  the  first  instance.  Centrally- 
initiated  feeling  may  also  arise  in  connection  with  automatic 
action  of  the  centres,  unstimulated  by  peripheral  contact,  the 
centres  emitting  nervous  motion  which  intenicts  with  the  motions 
from  other  centres  and  produces  tlie  general  disturbance  which 
characterises  an  emotion  or  the  varied  series  of  representations 
which  constitute  trains  of  thought. 

5  91.  In  whichever  way  they  are  excited,  centrally-initiated 
feelings  are  distinguishable  into  the  groups  above  mentioned. 
The  points  of  their  initiation  in  the  central  system,  and  the  causes 
of  the  movements  which  occur  in  connection  with  them,  we  cannot 
indicate,  because  we  have  no  map  of  the  central  nervous  system, 
and  no  means  of  making  one,  which  will  show  in  any  detail  the 
paths  of  nervous  movements.  Accordingly  we  have  no  opportunity 
to  classify  central  feelings,  as  we  did  peripheral,  by  the  different 
special  localities  of  their  initiation.  We  can,  however,  make  sub- 
divisions on  the  basis  ofthe  different  ways  in  which  these  feelinga 
express  themselves  in  outward  movements,  and  in  case  of  the 
reproduced  sensations  in  the  same  way  in  which  we  subdivided 
the  original  sensations.  But  in  treating  of  the  genesis  of  these 
centrally-initiated  feelings  it  is  evident  that  we  shall  not  be 
detained  so  long  as  we  were  with  the  class  of  peripherally-initiated, 
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j;>onring  of  etfen-nt  motions  in  many  directions  instead  of  «ai».- — 
the  feeling  arising  under   thi'se  circumstances  is  an  emoti«»n,  a 
complex  of  feeling  wlii<'h  may  be  said  to  be,  relatively  speaking, 
centrally-initiated.       Further,    when     in    the    cour>e    of    c».-n*:"::I 
lUTvous  act  ion,  interact  i«»n  and  reaction,  feelings  are  excite«l  w:.:-.!. 
are  recogniscMl  as  n^vived  feidingsof  previrms  periphrral  exi^or--:. .  ."- 
we  liave  a  class  of  remembered  or  represent«*d  sen-s'iti'  r.-.  :  ir.: 
copies  of  former  vivid  feelings;  this  representation  occnrri!:^"*":"'*-- 
out  the  ])resence  of  the  original  stimulus  from  th».'  »'X*rrr.  .1  '  :  !. 
which    developed   the  finding  in  the   fir>t    inst;iiie»>.      '."tIT      - 
initiatetl    fei*ling   may   also   arise  in  connecti'.»n  w:*h    :.:•  -.'.: 
action  of  the  c<»ntres,  unstimulated  by  perip:--r.^   :•'-•*.'.  ".- 
centres  emitting  nervous  motion  which  intenn.?^''  vr.'':.  '.'..t  z.*  '.-  =i> 
from  other  centres  and  produces  the  g»-nvr:I  'l:<i:'::^i»:'-  t-^.  ; 
cliaract crises  an  emotion  or  the  varied  •rrfv?  •  :  T-zc-'-^.n-::.-:.  i- 
whicli  constitute  trains  of  thought. 

§  91.  In   whichever  way  they  are  eioi'r;.  >:"nJ'-.7:'::ii  -i 
feelings   are   distinguishable   into  the  gr'-r^^   i'**"-  r-'iT  :7'-i. 
The  ix»ints  of  their  initiation  in  the  ceLtrL  -j-'-rr.  :-'.'    >  'i':.-*"^ 
of  the  movements  which  occur  in  c"!:::^:":  z  t--:  -i-m.  "•  r^:.---- 
indicate,  because  we  have  no  mar'  cf  :i^  -z-r:.  :  -^       •  • 
and  no  means  of  making  oney  wLfo*  ▼*-  '-' 
iptlis of ner?oa8 movements.    Aoerirr ^ r 
eentnl  feelings,  as  we  if  ;*"^-   " 
of  their  Imtiisi^B.    ^^ 
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owing  to  the  fact  that  in  the  former  case  we  have  to  dea!  tj 
feelings  which,  for  the  purposes  of  description,  we  are  obligcl ' 
locate,  as  regards  their  initiation,  iu  only  one  place,  and  whict  a 
confined  to  two  modes  as  regards  the  manner  of  their  incqtjs 
Besides,  not  very  much  can  be  done  to  give  a  full  acooont  'rf  iv 
feelings  we  are  now  conaidering  till  after  we  hare  examinol  i» 
the  sources  of  cognition  and  volition  and  ascertained  the  Un  «' 
their  development . 

^  92.  I  have  alluded  to  the  possible  question  as  to  tbeenttMM 
of  any  proper  centrally-initiated  feeling.  A  word  or  im  atn 
on  this  point  will  not  be  outof  place.  Where  thecoolnctdfaMi 
force  external  to  the  organism  excites  afferent  motion  in  a  nmt 
either  epi-peripheral  or  en  to-peripheral,  the  resultant  foJit^ 
though  obtained  only  through  the  co-operation  of  centrea,  it 
termed  peripherally  initiated.  Now  when  the  nervous  distoitutt 
at  the  centre  which  ia  caused  by  the  affereiit  current  prupagtto 
itself  to  other  centres  and  along  the  inter-central  passages,  nriw 
conacioua  effecta  arise.  The  feeUnga  excited  are  not  sensitioDi,kNl 
are  either  reproduced  sensations,  faint  repetitions  of  vivid  ff^^ 
or  are  emotions.  In  either  case  we  regard  them,  acconliog  U>Mi 
clasaification,  as  centrally-initiated  feehngs.  But  to  be  exact,  tb^ 
were  initiated  at  the  periphery,  and  are  only  consequeucea  » link 
more  remote  of  peripheral  stimulua.  Let  us  take  the  other  euf- 
When  the  nervous  centres  are  fully  charged  through  abaniUni 
and  superabundant  nutrition,  an  automatic  motion  goes  forth 
from  these  centres  along  efferent  nerves  to  various  localities  of  the 
periphery.  If  it  be  the  fact  that  efferent  nervous  motions  art  not 
accompanied  with  feeling,  the  feeling  which  arises  apon  these 
automatic  discharges  ia  an  agglomeration  of  en  to-peripheral  with 
epi-peripheral  feelings,  in  a  word,  of  sensations.  Our  emotions  sn 
made  conscious  by  the  expression  of  them  in  the  organifm. 
Therefore  here  again  the  feeling  is  peripherally  initiatisl.  Ami 
Ihese  two  cases  cover  all  the  modes  of  nervous  action,  for  the 
centres  act  only  by  reflexion  or  automatically. 

§  93.  But  we  have  not  told  quite  the  whole  story.  Automatic 
movements  from  the  centres  may  terminate,  as  we  saw  in  a  pre- 
ceding chapter  (Chap.  XXIV.  §  3),  at  the  outer  periphery,  the 
inner  periphery,  or  in  the  central  ayslem  itself.  It  ig  qajt« 
possible  f(ir  the  radiation  of  motion  from  centres  to  expend 
itself  within  the  central  system  without  directly  jtassing  to  tlw 
periphery,  and  in  the  course  of  such  radiation  through  th«^^^| 
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tral  system  to  give  rise  to  reproduced  sensations  and  to  emotions 
which  are  truly  centrally  initiated.  Moreover,  as  we  have  often 
observed,  no  sensation  at  all  takes  place  without  central  action  and 
in  all  probability  some  central  radiation.  And,  finally,  there  is 
relatively  a  central  genesis  and  a  peripheral  genesis,  the  one  aris- 
ing from  central  interactions  and  the  other  from  peripheral  action, 
which  may  be  properly  enough  made  the  foundation  for  divisions 
which  consciousness  recognises,  though  it  may  not  be  able  clearly 
to  define  their  limits. 

§  94.  It  api^ears,  however,  that  centrally-initiated  feelings  are 
in  no  wise  different  in  kind  firom  peripherally-initiated,  and  from 
the  close  relationship  we  have  noted  it  also  appears  that  the  latter 
readily  pass  into  the  former.  Also  that  reproduced  central,  re- 
produced peripheral,  and  original  centrally -initiated  feelings  blend 
with  each  other  to  make  a  general  mass  of  central  feeling  whose 
elements  we  cannot  accurately  determine. 

§  95.  Historically,  sensation,  either  epi-peripheral  or  ento-peri- 
pheral, precedes  and  isapre-requisite  to  centrally-initiated  feeling. 
There  must  first  have  been  sensation  before  there  is  reproduced 
sensation.  And  there  must  have  been  the  stimulus  of  sensation 
before  emotion  arises.  There  may  be  automatic  action  before 
sensation,  but  it  is  the  movements  which  that  action  arouses  in  the 
periphery  which  give  rise  t«  feeling  as  they  are  reported  by  the 
afferent  nerves.  But  once  having  had  sensations,  central  automatic 
action  will  again  excite  and  reproduce  them,  modifying  them  also 
in  many  ways,  as  we  shall  see  in  the  next  Part.  If,  however, 
Kc  had  never  had  any  sensations  we  never  could  have  had  any 
emotions. 

j  9(>.  Having  had  sensations,  it  appears  to  me  that  we  may 
have  reproduced  sensations  purely  through  central  action,  without 
the  existence  of  any  presentative  stimuluK,  excppt  so  far  as  thu 
reproduced  sensation  has  its  own  presentative  side.  ^\'e  may  have 
trains  and  groups  of  reproduced  sensations  without  connection 
with  any  present  sensation  which  is  generated  outside  of  the 
central  system. 

§  97.  Rut  with  emotions  the  case  is  somewhat  different.  An 
emotion  involves  ordinarily,  i)erhaps  invariably,  present  actual 
sensation  from  afTerent  ner\-ous  currents  at  the  outer  or  in  the  inner 
periphery.  In  truth,  the  emotion  is  found  to  be  made  np  of  many 
sensations  fused  and  blended,  and  the  emotional  state  varies  as  the 
sensational  stimuli  vary.     Indeed,  we  distinguish  an  emotion  from 
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owing  to  the  fact  that  in  the  former  case  we  have  to  deal  with 
feelings  which,  for  the  purpoaea  of  description,  we  are  obliged  to 
loc-ate,  as  regards  their  iuitiation,in  only  one  place,  and  which  are 
confined  to  two  inodea  as  regards  the  manner  of  their  inception. 
Besides,  not  very  much  can  be  done  to  give  a  full  account  of  the 
feelings  we  are  now  considering  till  after  we  have  esamined  into 
the  sources  of  cognition  and  volition  and  ascertained  the  laws  of 
their  development. 

§  92.  I  have  alluded  to  the  possible  question  as  to  the  existence 
of  any  proper  centrally-initiated  feeling.  A  word  or  two  more 
on  this  point  will  not  be  out  of  place.  Where  the  contact  of  some 
force  external  to  the  organism  excites  afferent  motion  in  a  nerve 
either  epi-peripheral  or  en  to- peripheral,  the  resultant  feeling, 
though  obtained  only  through  the  co-operation  of  centres,  is 
termed  peripherally  initiated.  Now  when  the  nervous  disturbance 
at  the  centre  which  is  caused  by  the  afferent  current  propagates 
itself  t«  other  centres  and  along  the  inter-central  passages,  various 
conscious  effects  arise.  The  feelings  excited  are  not  sensations,  but 
are  either  reproduced  sensations,  faint  repetitions  of  vivid  feelings, 
or  are  emotions.  In  either  case  we  regard  them,  according  to  our 
classification,  as  centrally-initiated  feelings.  But  to  be  exact,  they 
were  initiated  at  the  periphery,  aud  are  only  conse<]uences  a  little 
more  remote  of  peripheral  stimulus.  Let  us  lake  the  other  case. 
When  the  nervous  centres  are  fully  charged  through  abundant 
and  superabundant  nutrition,  an  automatic  motion  goes  forth 
from  these  centres  along  efferent  nerves  to  various  localities  of  the 
periphery.  If  it  be  the  fact  that  eEFerent  nervous  motions  are  not 
accompanied  with  feeling,  the  feeling  which  arises  upon  these 
automatic  discharges  is  an  agglomeration  of  en  to-peripheral  with 
epi-peripheral  feelings,  in  a  word,  of  sensations.  Our  emotions  are 
made  conscious  by  the  expression  of  them  in  the  organism. 
Therefore  here  again  the  feeling  is  peripherally  initiated.  And 
these  two  cases  cover  all  the  modes  of  nervous  action,  for  the 
centres  act  only  by  reflexion  or  automatically. 

5  93.  But  we  have  not  told  quite  the  whole  story.  Automatic 
movements  from  the  centres  may  terminate,  as  we  s!iw  in  a  pre- 
ceding chapter  (Chap.  XXIV.  §  3),  at  the  outer  periphery,  the 
inner  periphery,  or  in  the  central  system  itself.  It  is  quite 
possible  for  the  radiation  of  motion  from  centres  to  expend 
itself  within  the  central  system  without  directly  passing  to  the 
periphery,  and  in  the  course  of  such  radiation  through  the  cen- 
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tral  system  to  give  rise  to  reproduced  sensations  and  to  emotions 
which  are  truly  centrally  initiated.  Moreover,  as  we  have  often 
observed,  no  sensation  at  all  takes  place  without  central  action  and 
in  all  probability  some  central  radiation.  And,  finally,  there  is 
relatively  a  central  genesis  and  a  peripheral  genesis,  the  one  aris- 
ing from  central  interactions  and  the  other  from  peripheral  action, 
which  may  be  properly  enough  made  the  foundation  for  divisions 
which  consciousness  recognises,  though  it  may  not  be  able  clearly 
to  define  their  limits. 

§  94.  It  appears,  however,  that  centrally-initiated  feelings  are 
in  no  wise  dififerent  in  kind  from  peripherally-initiated,  and  from 
the  close  relationship  we  have  noted  it  also  appears  that  the  latter 
readily  pass  into  the  former.  Also  that  reproduced  central,  re- 
produced peripheral,  and  original  centrally-initiated  feelings  blend 
with  each  other  to  make  a  general  mass  of  central  feeling  whose 
elements  we  cannot  accurately  determine. 

§  95.  Historically,  sensation,  either  epi-peripheral  or  ento-peri- 
pheral,  precedes  and  is  a  pre-requisite  to  centrally-initiated  feeling. 
There  must  first  have  been  sensation  before  there  is  reproduced 
sensation.  And  there  must  have  been  the  stimulus  of  sensation 
before  emotion  arises.  There  may  be  automatic  action  before 
sensation,  but  it  is  the  movements  which  that  action  arouses  in  the 
periphery  which  give  rise  to  feeling  as  they  are  reported  by  the 
afferent  nerves.  But  once  having  had  sensations,  central  automatic 
action  will  again  excite  and  reproduce  them,  modifying  them  also 
in  many  ways,  as  we  shall  see  in  the  next  Part.  If,  however, 
we  had  never  had  any  sensations  we  never  could  have  had  any 
emotions. 

§  96.  Having  had  sensations,  it  appears  to  me  that  we  may 
have  reproduced  sensations  purely  through  central  action,  without 
the  existence  of  any  presentative  stimulus,  except  so  far  as  the 
reproduced  sensation  has  its  own  presentative  side.  We  may  have 
trains  and  groups  of  reproduced  sensations  without  connection 
with  any  present  sensation  which  is  generated  outside  of  the 
central  system. 

§  97.  But  with  emotions  the  case  is  somewhat  different.  An 
emotion  involves  ordinarily,  perhaps  invariably,  present  actual 
sensation  from  afferent  nervous  currents  at  the  outer  or  in  the  inner 
periphery.  In  truth,  the  emotion  is  found  to  be  made  up  of  many 
sensations  fused  and  blended,  and  the  emotional  state  varies  as  the 
sensational  stimuli  vary.     Indeed,  we  distinguish  an  emotion  from 
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a  aensation  largely  by  the  greater  quantity  of  ffeling  excited.  The 
emotion,  it  is  true,  niay  be  aroused  by  central  stimuli ;  reflection, 
as  well  as  sensation,  gives  rise  to  the  moat  imwerful  emotions;  but 
the  feeling  itself  is  usually  a  mtms  of  sensations.  As  the  central 
system  is  exfited  motor  currents  diffuse  themselves  all  over  the 
body,  and  excite  actions  of  the  muscles,  the  blood-vessels,  the  re- 
siiiratory  organs,  and  the  organs  of  secretion  and  digestion,  which 
are  re[>orted  to  the  centres  again  by  afferent  currents  and  there 
givL^  rise  to  a  volume  of  feeling  which  constitutes  an  emotion. 
Mingled  with  this  are  a  great  variety  of  volitii>nal  movements 
of  rei)roduced  sensations  and  cognitions,  changing  the  body  of 
feeling  and  themselves  changed  by  the  alterations  in  the  emotional 

5  98.  It  will  be  apparent  that  we  now  have  occasion  to  make 
use  of  the  third  classification  of  feelings  which  we  noted  in  Chap- 
ter VIII.  (§  II),  namely  the  division  into  Presentative  and  Repre- 
sentative, rtensationsare  presentative  feelings  ;  so  also  are  original 
centrally-initiated  feelings,  so  far  forth  as  they  are  original.  Re- 
produced central  and  reproduced  peripheral  feelings  are  representa- 
tive. Emotions  have  a  mixed  presentative  and  representative 
character,  being  presentative  so  far  as  they  include  present  vivid 
feeling  aud  representative  to  a  high  degree  in  their  reproductions 
of  past  feelings  with  their  accompanying  cognitions.  Of  course 
reproduced  feelings  of  any  kind  are  actual  present  feelings,  and 
so  far  are  presentative ;  but  they  differ  from  presentative  feelings 
aa  such  by  the  fact  that  they  are  consciously  represented  (Chap.  IX. 
§  12).  Hence  they  also  have  a  presentative  and  a  representative 
side. 

5  99.  From  what  has  gone  before  it  will  appear  that  any 
classification  of  feelings  is  of  little  use  which  attempts  to  mark 
out  two  mutually  exclusive  classes  of  feelings  under  the  heads  of 
sensations  and  emotions.  The  relation  of  sensations  to  emotions 
is  that  of  special  distinguishable  feelings  eiisily  located  and  cog- 
nised to  a  general  undistinguisliable  mass  or  volume  of  feeling.  I 
do  not  see  how  an  unlocated  sensation  can  be  distinguished  from 
an  emotional  state  ;  but  when  we  begin  to  localise  it  we  assign  it 
to  a  given  portion  of  the  periphery  and  thus  remove  it  from  the 
sphere  of  emotions.  l"he  effect  however,  as  feeling,  is  in  no  vrise 
different  in  the  two  cases.  We  are  able,  subject  to  the  limitations 
before  noted,  to  assign  a  central  or  perij)heral  initiation  to  feelings  ; 
we  can  distinguish  the  peripherally-initiated  quite  minutely  by 


Chap.  XX^7.  THE  GENESIS  OP  FEELINGS.  357 

localising  this  initiation  at  different  points  of  the  periphery ;  but 
when  we  pass  into  the  more  subjective  field,  peripherally-produced 
and  centrally-produced  effects  are  so  intermingled  and  blended  as 
to  make  the  resultant  states,  states  of  fedingj  rather  than  states 
of  sensation  or  states  of  emotion.  What  are  ordinarily  termed 
classifications  of  the  emotions  should  properly  be  called  classifica- 
tions of  states  of  feeling. 

§  100.  The  quality  of  centrally-initiated  feelings  as  pleasurable, 
painful,  or  neutral  or  indifferent,  follows  the  course  of  development 
of  these  feelings  in  the  same  way,  and  subject  to  the  same  laws,  as 
in  the  case  of  peripherally-initiated  feelings.  Whatever  feelings 
occur  in  the  course  of  evolution  and  integration  are  pleasurable ; 
whatever  arise  in  the  process  of  disintegration  and  dissolution  are 
painful. 

§  101.  The  quantity  of  feeling  varies  greatly  according  to  cir- 
cumstances, and  differences  in  that  respect  create  differences  in 
centrally-initiated  feelings  inter  sese.  As  regards  quantity,  feelings 
differ  in  degrees  of  acuteness  or  intensity,  mass  or  volume,  and 
continuance,  according  to  the  force,  the  persistence,  or  the  mul- 
titude of  the  stimuli. 

The  quantitative  estimate  of  feelings  never  has  been  success- 
fully accomplished.  There  is  no  numerical  standard  of  measure- 
ment, and  adjectives — as  great,  small,  medium — if  used,  indicate 
the  amount  of  feeling  in  a  manner  as  vague  as  unscientific.  The 
diflSculties  interfering  with  quantitative  estimates  are  very  con- 
siderable. The  most  insuperable  obstacle  is  the  fact  that  even  if  a 
scale  were  adopted  by  any  person  to  express  degrees  of  feeling, 
there  would  be  no  way  of  applying  the  same  standard  to  another 
person,  much  less  to  a  great  number  of  persons.  So  far  from  the 
expressions  of  feeling  being  alike  in  different  individuals,  they  are 
not  uniform  in  the  same  individual ;  and  on  expression  we  must 
rely  for  our  knowledge  of  the  consciousness  of  others  than  ourselves. 
So  far  however  as  we  may,  each  for  himself,  approximately  judge 
of  quantity,  the  following  indicia  may  be  employed : 

1.  W^e  may  directly  compare  one  feeling  with  another  preceding 
or  succeeding  it,  and  determine  roughly  by  introspection  which  is 
the  stronger.  We  cannot,  however,  discriminate  sharply  in  this 
way. 

2.  We  can  estimate  a  pleasure  by  the  amount  of  pain  it 
quenches,  and  the  converse.  Despair  may  be  replaced  by  joyful 
elation,  so  that  the  latter  completely  obliterates  the  former.     Dis- 
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gust  may  be  overcome  by  pleasurable  feeling.   Enjoyment,  when  at 
its  full  tide,  may  Buddenly  be  destroyed  by  some  great  grief. 

3.  1'he  continuance  of  a  state  of  feeling  may  also  be  a  measure 
of  its  intensity,  and  with  it  the  length  of  time  that  there  remains 
the  power  of  recovering  or  representing  the  state.  The  measure- 
ment of  time,  of  course,  can  be  effected  by  objective  means, 

4.  The  frequency  of  recurrence  of  fitatea  of  feeling  is  also  a 
measure  of  intensity.  The  frequency  of  angry  moods,  of  despond- 
ent fits,  of  outbreaks  of  merriment,  of  the  gratification  of  any 
desire,  bears  witness  to  the  hold  the  feeling  has  upon  the  mind. 

5.  The  engrossing  of  our  thoughts  and  acts  by  a  given  feeling 
ia  also  an  index  of  its  quantity.  The  effect  ujwn  present  action, 
the  occupation  of  the  mind,  the  resultant  influence  upon  conduct, 
all  are  aids  in  quanUtative  detenninatiou.  This  relates  partly  to 
the  expression  of  feeling  in  outward  movement. 

6.  The  energy  of  a  given  action  often  measures  the  quantity  of 
feeling.  The  sharper  the  pain  the  more  vigorous  the  effort  to  get 
rid  of  it.     This  concerns  the  expression  of  feeling  liJiewiae. 

7.  The  degree  of  physical  vigour  is  important  oftentimea  in 
determining  the  quantity  of  feeling.  It  influencea  feeling  so  much 
that  a  feeling  which  would  otherwise  occur  may  be  prevented 
entirely  by  a  changed  state  of  pbysical  vitality,  and  by  similar 
variations  in  the  vital  energies  feelings  arise  which  would  not  have 
arisen  under  other  circumstances. 

In  judging  of  the  feelings  of  others  we  are  obliged  to  learn  the 
modes  of  expressing  feeling  both  as  regards  strong  feeling  and 
weak.  We  must  take  account  in  each  instance  also  of  the  constitu- 
tion, physical  condition,  and  circumstances  of  the  individnal.  We 
must  also  consider  what  efforts  are  made  for  concealment  and  what 
fact-a  are  bidden  by  circumstances.  Such  observations,  taken  in 
connection  with  reliable  testimony,  will  give  us  the  data  for 
approximate  quantitative  estimates  of  feeling.' 

5  102.  Wemustnotoraitto  notice  theetfectof  quantity  of  feel- 
ing, whether  intensive,  extensive  or  prolensive,  upon  pleasure  and 
pain.  The  exercise  of  the  nervous  functions  involves  some  degree 
of  disintegration  and  waste.  Long  continuance  of  excitement,  too 
great  intensity  of  stimulus,  too  large  an  area  affected — either  one 
or  all  together  will  inevitably  depress  the  vitality  and  disintegrate 
the  nerve  structure.  There  must  be  repose  to  secure  a  renewal  of 
vitality.  Hence  monotony  of  excitement  becomes  painful,  and 
I  Cf.  Bain,  E'liAtUx  n-d  Will.  Cl.ac.  I. 
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novelty  is  pleasurable.  Strong  feeling,  both  intense  and  volumin- 
ous, exhausts  and  indeed  cannot  be  maintained  for  a  long  period. 
Hence  the  powerful  feeling  of  pleasure  rapidly  degenerates  if 
prolonged  into  feelings  first  of  satiety,  then  of  fatigue,  then  of 
positive  pain. 

§  103.  We  can  now  understand  the  very  complex  nature  of 
centrally-initiated  feelings.  Their  intellectual  and  volitional  con- 
nections and  influences  are  very  many  and  very  strong.  Taken  as 
masses  of  feeling,  involving  sensations  as  well,  the  full  treatment 
of  these  mental  phenomena  requires  an  examination  to  be  made  in 
several  directions  and  an  exposition  of  a  number  of  particulars. 
These  are  indicated  in  the  following  scheme,  which,  with  a  few 
changes,  is  that  of  Professor  Bain.* 

For  the  treatment  of  all  feelings  there  is  required  considera- 
tion of  their — 

Physical  Side. 

Bodily  origin. 

Bodily  diffusion,  expression  or  embodiment. 

Mental  Side. 

Characters  as  Feeling. 

Quality :  Pleasure,  Pain,  Indifference. 
Modes  of  Presentativity. 
Quantity : 
Intensiveness,  or  acuteness. 
Extensiveness,  or  volume. 
Protensiveness,  or  continuance. 
Volitional  characters. 

Mode  of  influencing  the  will. 
Intellectual  characters. 

Susceptibility  to  discrimination  and   agreement,  Eepre- 
sentation  and  Succession. 

§  104.  Diffusion  and  radiation  from  nervous  centres  begin 
with  the  beginning  of  consciousness,  and  this  diffusion  and  radia- 
tion is  accompanied  with  feeling.  Representation  also  we  have 
seen  to  be  a  fundamental  element  of  states  of  consciousness^ 
Hence  centrally-initiated  feelings  of  some  sort  are  present  from 
the  beginning  of  conscious  life. 

*  Senses  and  the  Intellect ^  Chap.  I. 
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CHAPTER   XXVII. 
THE  GENESIS  OF  COGNITIONS. 

5  I. '  As  the  knowing  I  have  an  idea  is  merely  having  the  idea ; 
as  the  having  a  sensation  and  knowing  I  have  a  sensation  ;  the 
knowing,  for  example,  tliat  I  have  the  pain  of  the  toothache  and 
having  that  pain ;  are  not  two  thingw  hut  one  and  the  same  thing, 
so  the  having  a  change  of  sensation  and  knowing  I  liave  it,  are 
not  two  things  but  one  and  the  same  thing,'  Thus  argued  Jamea 
Mill,'  and  thus  expressed  the  identity  of  experient-e  of  feeling  and 
cognition.  A  cognition  is  not  the  same  thing  in  scientific  claBsi- 
fication  as  a  feeling,  but  the  experience  of  a  cognition  is  the 
same  as  the  experience  of  a  feeling.  There  is  one  experience  of 
which  cognition  and  feeling  are  two  aspects.  Hence  when  a 
feeling  is  generated  there  is  also  generated  a  knowledge  of  that 
feeling. 

§  2.  The  genesis  of  cognition,  then,  both  as  to  time  and 
manner  is  coincident  with  the  genesis  of  feeling.  The  same 
causes  which  produce  the  one  produce  the  other.  There  may  be 
vast  differences  in  development,  but  none  in  the  genesis.  When 
feeling  is  born,  cognition  is  horn. 

g  3.  In  Chapter  XXV.  (§  5)  I  quoted  from  Herbert  Spencer 
his  view  of  the  proliable  genesis  of  states  of  consciousness  up  to 
the  point  of  the  inauguration  of  perceptions  in  their  earlier  stages. 
In  this  place  I  will  resume  the  quotation  at  the  jwint  where  we 
left  it,  and  continue  it  a  little  to  show  this  distinguished  philoso- 
pher's conclusion  as  to  the  genesis  of  cognitions  beyond  the  simpler 
perceptions.  I  make  this  quotation,  indorsing  in  the  main  the 
opinions  there  expressed,  and  as  introducUiry  to  some  further 
remarks  of  my  own. 

j  4,  'Between  a  perception  physiologically  considered  and  a 
perception  psychologically  considered,  the  relation  now  becomes 
manifest.  We  see  that  a  perception  can  have  in  a  nerve-centre 
no  definite  localisation,  but  only  a  diffused  localisation.  No  one 
excited  fibre  or  cell  produces  consciousness  of  an  external  object ; 
9  of  such  external  object  implies  excitement  of  a 
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plexus  of  fibres  and  cells.  And  not  only  does  Ibis  plexus  of  fibres 
and  cells  differ  with  every  different  object,  but  it  differs  with  every 
different  position  of  tlie  same  object.  A  clear  understanding  of 
this  may  be  conveyed  by  an  illustration. 

'  A  good  piano  has,  including  semi-tones,  between  eighty  and 
ninety  notes — say,  for  convenience  of  calculation,  a  himdred, 
to  which  last  number,  indeed,  a  pedal  piano  reaches  nearly,  if 
not  quite.  Such  a  piano,  then,  if  its  keys  are  struck  singly,  is 
capable  of  yielding  but  a  hundred  different  tones.  If  its  keys  be 
struck  two  together,  the  different  combinations  that  are  possible 
amount  to  4,950 ;  if  three  together,  to  161,700 ;  if  four  together, 
to  3,921,225 ;  if  five  together,  to  75,287,520.  These  numbers, 
incref^ing  thus  with  enormous  rapidity  as  the  complexity  of  the 
chords  increases  (until  we  reach  chords  of  fifty  notes,  after  which 
they  begin  to  diminiah),  yield  when  added  up  a  total  requiring  a 
row  of  30  figures  to  express  it — a  million,  million,  million,  million, 
milliona.  Each  combination  is,  considered  as  a  set  of  sonorous 
vibrations,  unlike  every  other  ;  and  though  the  majority  of  them 
are  but  inconspicuoualy  different,  yet  there  are  milliona  of  millions 
of  them  that  differ  in  well-marked  ways.  So  that  out  of  this 
comparatively  simple  structure  a  practically  unlimited  number  of 
functional  effects  is  producible.  If,  now,  instead  of  the  keys  of 
the  piano,  we  suppose  a  cluster  of  such  sensitive  bodies  as  those 
which  form  the  retina;  if  instead  of  the  api>liauces  which  convey 
to  the  strings  the  impacts  given  to  the  keys,  we  take  the  fibres 
that  carry  to  the  optic  centres  the  impressions  made  on  these 
retinal  elements ;  and  if  instead  of  strings  made  to  vibrate  we  put 
ganglion  corpuscles  excited  by  the  impulses  they  receive  ;  we  shall 
see  that  a  perception  may  be  compared  to  a  musical  chord.  As  by 
striking  a  certain  set  of  keys  there  is  brought  out  a  particular 
combination  of  tones,  simple  or  complex,  concordant  or  discordant ; 
so  when  a  special  object  seen  strikes  by  its  image  a  special  cluster 
of  retinal  elements,  and  through  them  sends  waves  to  the  fibres 
and  cells  of  a  corresjionding  central  plexus,  there  results  the 
special  aggregate  of  feelings  constituting  perceiition  of  the  object. 
Without  further  detail  the  reader  will  see  how  it  thus  becomes 
possible  for  a  limited  number  of  fibres  and  cells  to  become  the  seat 
of  a  relatively  unlimited  number  of  perceptions. 

'  While  it  thus  in  a  general  way  illustrates  perception  under  one 
of  its  aspects,  the  action  of  a  piano  (ails  wholly  to  illustrate  it 
under  another  of  its  aspects ;  as  the  motion  of  a  dead  mechanism 
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must  necessarily  fail  to  represent  in  full  the  functions  of  a  living 
one.  For,  as  above  jwinted  out,  a  perceptiou  is  formed  only  when 
a  cluster  of  real  feelings  excites  a  correlated  cluster  of  ideal  feel- 
ings. If  our  piano  were  so  constituted  tliat  after  any  two  chords  had 
been  repeatedly  sounded  in  succession  there  residted  some  structural 
change  such  that  when  the  first  of  these  chords  was  again  evoked 
by  a  performer's  hand  a  faint  echo  of  the  second  chord  followed 
without  aid  from  the  performer's  hands,  the  parallel  would  be 
nearer.  We  should  then  have  soiuething  analogous  to  what  hap- 
pens when  a  nervous  plesns,  excited  by  ct^rtain  properties  of  an 
object,  diffuses  its  excitement  to  another  plexus  that  has  on  pre- 
vious occasions  been  excited  by  other  properties  of  the  object. 
And  here,  indeed,  while  we  are  giving  the  rein  to  imagination,  let 
us  tflke  a  wider  license — let  us  suppose  that  several  chords  struck 
in  succession  thus  ai'oused  faint  repetitious  of  the  many  following 
chords  forming  the  rest  of  the  music  to  which  they  belonged,  we 
shall  then  be  helped  to  conceive  more  nearly  how  the  elements  of 
perceptions  become  linked  together.  And  on  contemplating  the 
infinity  of  musical  effects  obtained  by  combining  different  com- 
pound chorda  in  ever-varying  successions,  we  shall  get  some  idea 
of  the  infinity  of  perceptions  that  arise  by  the  organising  of 
clusters  of  co-existing  feelings  in  endlessly  changing  sequences — 
we  may  now  pass  from  perce])tions  to  ideas  properly  so  called. 
Though  every  true  perception  along  with  its  presentative  feel- 
ings necessarily  contains  certain  representative  feelings,  these 
do  not  at  first  become  what  we  usually  understand  by  ideas. 
They  have  not  the  detachable ness  which  distinguishes  ideas  that 
are  fully  developed.  They  can  be  called  into  existence  only  by 
the  Bense-impressions  with  which  they  are  directly  connected  in 
experience  ;  and  they  can  continue  to  exist  only  so  long  as  these 
continue  to  exist.  To  return  to  our  illustration — a  creature  so 
constructed  as  to  be  capable  of  nothing  beyond  the  com]>ound  co- 
ordinations just  described,  resembles  a  piano  that  is  silent  until 
touched  by  the  hands  of  the  performer.  Its  nervous  system  is 
played  upon  by  external  objects,  the  clustered  proportions  of  which 
draw  out  answering  chords  of  feelings  followed  by  faintly-rever- 
berating chords  of  further  feelings ;  but  it  is  otherwise  iiassive — it 
cannot  evolve  a  consciousness  that  is  independent  of  the  immediate 
environment. 

'  How  does  such  independent  conpciousness  become  possible? 
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When  do  ideas  rightly  so-called  arise  ?  They  arise  when  compound 
co-ordination  passes  iato  doubly  compound  co-ordination.  They 
grow  diatinct  in  proportion  aa  the  correspondence  extends  in  space 
and  time.  They  acquire  a  separateness  from  direct  impressions  as 
fiist  as  there  increase  those  aeries  of  clustered  sensations  which 
unite  the  visual  sensations  received  from  objects  out  of  re-ach  with 
the  tactual  sensations  afterwards  yielded  by  such  object-s.  They 
are  the  necessary  concomitanta  of  that  process  by  which,  through 
intercalated  [(hysical  states,  there  is  established  a  moderate  relation 
between  psychical  states  that  cannot  be  brought  into  immediate 
relation.  And  they  have  for  their  seats  those  intercalated  plexuses 
which  coHDrdinate  the  co-ordinating  plexuses  previously  existing. 
That  is  to  say,  ideas  form  a  larger  and  larger  portion  of  conscious- 
ness as  fast  as  there  develop  those  two  great  pedunculated  nerve- 
centres  which  distinguish  animals ;  ideas  become  more  multitudinous 
and  more  separable  from  direct  sense-impressions  as  these  centres 
increase  in  size  and  structure;  and  eventually,  when  these  centres 
are  highly  evolved,  ideas  admit  of  combination  into  trains  of 
thought  that  are  quite  independent  of  present  external  percep- 
tions.' ' 

5  5.  Without  following  Mr.  Spencer  in  his  extension  of  the 
illustration  of  the  musical  instrument,  we  can  readily  see  the 
line  of  his  thought  and  find  his  propositions  harmonise  with  our 
general  knowledge  of  the  genesis  of  cognitions,  and  to  a  very  con- 
siderable degree  express  that  knowledge.  Let  me  ask  the  reader 
to  follow  my  own  course  of  thought  a  little  in  further  development 
of  this  subject. 

§  6,  We  can  attain  a  correct  idea,  in  my  judgment,  of  the 
relations  of  cognition  to  feeling  by  regarding  the  latter  as  general, 
homogeneous  and  indefinite  consciousness,  and  the  former  as  speci- 
alised, differentiated  and  definite  consciousness.  As  a  state  of 
consciousness  is  indefinite,  it  is  a  state  of  feeling;  as  it  becomes 
specialised  and  definite,  it  is  cognition.  Were  we  able  to  take 
any  nervous  current  of  escitation  and  isolate  it,  confining  and  thus 
defining  it,  our  experience  would  be  that  of  cognition ;  were  we 
to  let  this  same  current  be  diffused  through  the  central  system 
and  blended  with  other  excitations,  the  experience  would  be  one 
of  feeling.  As  a  matter  of  fact,  we  do  not  get  isolated  definite 
conscious  experiences,  but  so  far  forth  as  they  are  definite  tliey 
'  Priiifijilei  of  PstjcUlogy.  Part  V.  Chap.  VI. 
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are  cognition,  and  eo  far  forth  as  they  are   indefinite   l^ey  are 

feeling. 

§  7.  The  beginnings  of  consciousness  both  in  the  individual 
and  in  the  race  are  characteriaed  by  a  preponderance  of  feeling 
over  cognition,  and  the  con sciousne as  resulting  is  undeniably  a  more 
diffused  and  indefinite  consciousness.  As  cognitive  powers  grow, 
the  consciousness  becomes  more  specialised  and  more  definite,  and 
with  this  an  increase  in  heterogeneity  is  observed.  Concomitantly 
with  this  increase  in  these  directions  the  conscious  life  becomes 
more  intellectual,  and  less  controlled  by  feeling.  As  intelligence 
waxes  the  predominance  of  feehng  decreases. 

5  8.  Though  wc  are  not  able  yet  to  locate  definitely  in  the  brain 
the  centres  of  the  various  mental  operations  on  their  physical  side, 
we  are  able  to  mark  some  differences  iu  brain  structure  correspond- 
ing to  dilTorences  of  mental  function.  No  one  of  these  differ- 
ences is  more  prominent  and  more  certain  than  that  as  to  the 
development  in  complexity  and  usually  in  size  of  the  cerebral 
hemispheres  corresimnding  to  the  growth  of  intelligence.  This 
confirms  the  belief  that  cognition  is  a  differentiation  from  feeling, 
and  that  the  apparatus  for  cognitive  experience  is  superimposed  in 
the  order  of  evolution  upon  a  structure  capable  only  of  giving  rise 
to  feeling  with  a  minimum  of  cognition.'  This  view  hati  given  rise 
to  an  assumed  division  of  the  nerve-centres  into  Sensori- motor,  re- 
lating to  the  operations  of  sensation,  and  Ideo-motor,  relating  to 
the  accompaniments  of  cognitive  experiences.  On  this  hypothe- 
sis excitation  of  the  inferior  or  senaori-motor  centres  produces  the 
indefinite  consciousness  we  call  sensational  feeling,  which  as  long 
as  it  remains  in  the  Bcusori-motor  region  is  experienced  as  feeling, 
and  excites  motor  currents  proceeding  directly  from  that  r^on. 
But  when  the  excitation  radiates  beyond  and  excites  the  ideo-motor 
region,  the  nerve  motions  become  sejiarated  and  isolated  and  ran 
in  distinct  channels  instead  of  being  generally  diffused,  and  there 
arises  the  definite  consciousness  we  call  cognition,  not  unattended 
with  feeling,  but,  a  portion  of  the  nervous  force  being  as  it  were 
drawn  off,  leaving  less  feeling  below  in  projwrtion  as  there  is  more 
force  concentrated  in  cognition  above.  Moreover,  the  ideo-motor 
region  has  its  own  indefinite  motions  excited,  creating  feeling  ac- 
companying cognition.  It  has  also  reactions  upon  the  sensori-motor 
regions  below,  arousing  their  activity  in  fainter  or  stronger  degree 

'  See  MsurUley's  Phytiohigy  nf  Mind,  Chop.  JI 
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according  to  circumstances.  It  has  also  its  direct  connections  for 
motor  action.  To  use  Mr.  Spencer's  illustration,  the  activities  of 
the  superior  region  play  upon  and  excite  all  those  of  the  lower 
region. 

§  9.  Corroboration  of  this  hypothesis  is  found  in  the  feet  that 
our  cognitions  multiply  and  our  cognitive  experience  subordinates 
our  feeling  consciousness  in  the  general  ratio  of  the  increase  of 
minuteness,  separateness,  and  delicacy  of  nerve  conduits.  The 
possibilities  of  cognitive  experience  in  the  way  of  variety  and  pre- 
dominance increase  as  there  increase  facilities  for  a  multitude  of 
separate  and  distinct  sensations.  Where  the  papillae  of  touch  are 
most  numerous,  as  for  instance  at  the  finger  ends,  the  discriminative 
power  of  the  skin  is  at  its  highest.  The  superiority  of  the  higher 
senses  of  hearing  and  sight  from  an  intellectual  point  of  view  is 
attended  with  a  most  marvellous  susceptibility  to  vast  multitudes 
of  separate,  minute,  delicate  impressions.  This  is  seen  to  the 
highest  degree  in  the  case  of  sight,  and  there  we  found  the  intellec- 
tual characters  of  the  experience  almost  to  exclude  those  of  feeling. 
On  the  other  hand,  the  lowest  intellectual  consciousness  arises 
where  the  organic  feelings  occur,  the  latter  impressing  conscious- 
ness in  the  most  indefinite  manner  of  all  sensibilities ;  and  these 
feelings  are  generated  through  the  least  diflFerentiated  nerve-struc- 
tures. 

§  10.  The  antagonism  between  cognition  and  feeling  is  another 
proof,  and  this  opposition  is  an  undisputed  and  perfectly  plain  fact 
of  mental  life.  Where  feeling  is  strongly  aroused  the  cognitive 
faculties  do  not  perform  their  work  fireely  and  thought  is  diminished, 
but  when  the  feeling  subsides  cognition  again  becomes  regnant. 
And  when  the  state  of  consciousness  is  predominantly  an  intellec- 
tual one,  the  feelings  are  at  low  ebb.  All  this  means  that  as  the 
nervous  excitement  becomes  diflfused  and  general  throughout  the 
central  system,  there  is  no  opportunity  for  isolated  and  difibr- 
entiated  movements  to  take  place  ;  while,  on  the  contrary,  if  the 
nervous  force  passes  into  the  region  of  these  isolated  diflFerentiated 
channels  and  expends  itself  through  these  channels,  there  is  less 
force  to  difi'use  below. 

§  11.  Again,  the  efiect  of  minuteness  of  quantity  in  sensational 
impact  furnishes  still  further  corroboration.  If  a  small  surface  is 
excited,  or  if  the  intensity  of  pressure  upon  a  larger  surface  is  small, 
or  if  the  continuance  is  short,  the  experience  is  (generally  speaking, 
of  course)  discriminative,  that  is  cognitive.     This  is  difierent  firom 
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that ;  this  is  a  novel  Bensation — is  the  character  of  the  experience. 
But  let  the  quantity  of  force  increase  in  any  of  the  particulars 
mentioned  and  pleasure  or  iiain  coraes  and  absorbs  consciousness, 
while  the  cognitive  aspects  of  the  experience  sink  into  comparative 
or  even  t«tal  insignificiince.  Tliis  statement,  it  will  perhaps  be 
thought,  ought  to  except  the  case  of  some  sensitive  surfaces ;  but 
those  very  surfaces  on  examination  support  the  rule,  for  their 
sensitiveness  only  results  in  an  ability  to  be  affected  by  a  smaller 
amount  of  force,  and  there  it  is  e<iually  true  (hat  a  minute  impact 
yields  cognitive  experience,  while  a  stronger  degree  of  force 
initiates  feeling, 

5  12.  It  is  hard  to  distinguish  indifferent  feelings  from  cogni- 
tion. It  may  be  suspected  that  a  great  many  of  the  so-called 
indifferent  feelings  rerJly  are  pleasurable  feelinga  of  a  low  grade 
of  intensity.  But  if  we  could  find  an  absolutely  indifferent  feeling, 
I  should  not  expect  to  discover  anything  else  but  a  cognition. 
What  we  ordinarily  characterise  us  indifferent  feelings  are  the 
faint  diffused  excitations  which  attend  cognitive  experience,  and 
which  are  not  sufficient  in  qnaulity  to  have  a  pronounced  effect 
either  in  raising  or  lowering  vitality, 

5  13.  If  the  above  exposition  of  the  genesis  of  cognitions  is 
correct,  it.  in  no  wise  interferes  with  the  truth  of  the  statements 
made  at  the  beginning  of  the  chapter,  and  elsewhere,  that  there  is 
no  feeling  without  cognition,  and  that  every  state  of  consciousness 
postulates  Iwth  feeling  and  cognition.  We  have  seen  that  there 
is  no  sensation  without  some  sort  of  contact,  and  the  beginning 
of  a  feeling  of  contact  involves  discrimination,  that  is  cognition. 
We  first  see,  cognise,  or  recognise  j  then  we  feel.  And,  however 
strong  the  feeling  may  become,  we  still  cognise  agreements, 
differences,  representations,  durations  and  successions,  something 
impinging  and  something  resisting,  until  all  consciousness  is  blotted 
out.  So  also  when  we  have  cognition  we  have  more  or  less  feeling, 
pleasurable,  iwiinful  or  indifferent,  which  belongs  to  and  is  a  part 
of  the  experience. 

§  14.  The  most  prominent  and  important  division  of  cognitions 
is  into  Presentalive  and  Representative.  The  pasi^age  of  a  current 
of  nervous  excitation  along  a  given  channel  modifies  the  structure 
in  such  manner  as  to  create  a  proneness  to  repetition  of  the  ex- 
citation in  the  selfsame  channel.  The  original  excitation  is  rela- 
tively vivid,  and  the  reproduction  relatively  ftint.  Moreover,  the 
re[irodueed  excitation  may  occur  through  a  different  stimulus  from 
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the  original  one.  If  that  original  stimulus  were  peripheral,  for 
instance,  it  does  not  require  the  same  peripheral  impact  to  re- 
produce the  excitation.  It  may  be  aroused  by  another  peripheral, 
or  by  some  central  stimulation.  But  the  eflE^t  produced  is  a 
renewal  in  fainter  degree  of  the  original  conscious  experience. 
Inasmuch  as  there  are  countless  lines  and  channels  of  nervous 
movement  through  the  cerebral  hemispheres  and  in  the  ideo-motor 
regions,  innumerable  impressions  being  all  the  time  received  and 
each  generating  its  own  reactions,  creating  a  vast  complexity  of 
interfering  and  blending  movements,  there  is  going  on  continually 
a  re-excitation  of  nerve  centres  and  their  communications,  thus 
developing  all  the  variety  of  our  ideal  life.  The  laws  under  which 
this  development  proceeds  will  shortly  occupy  our  attention  ;  so  we 
need  not  dwell  upon  them  in  this  place. 

§  15.  This  re-excitation,  which  constitutes  representative  cog- 
nition, involves  a  repetition  in  faint  degree  also  of  the  dififused 
excitation,  whatever  it  may  have  been,  which  accompanied  the 
presentative  experience.  Hence,  attending  representative  cogni- 
tions there  are  representative  feelings.  We  thus  have  explained 
the  reproduction  of  sensations.  The  genesis  of  emotions  also  is 
better  understood.  For  the  diflfusion  of  excitation  may  pervade 
the  ideo-motor  region  very  extensively,  accompanying  the  move- 
ments of  thought  ;  it  may  and  usually  does  extend  into  the 
sensori-motor  region,  and  in  proportion  as  it  becomes  general  the 
cognitive  movements  abate.  But  the  complex  character  of  emo- 
tional phenomena  is  readily  appreciated  from  the  condition  of  the 
nerve-centres  and  their  commissures  arising  from  a  fecundity  of 
representation  embracing  cognitive  movements,  accompanied  by  all 
the  diffused  motions  which  those  cognitive  movements  carry  along 
with  them,  subject  also  to  every  manner  of  central  reaction  to 
which  particular  circumstances  give  rise.  Accordingly  we  find 
that,  though  in  a  particular  instance  the  existence  of  an  emotional 
state  is  antagonistic  to  cognitive  activity,  and  the  converse,  yet 
the  development  of  emotional  capacity  runs  parallel  with  the  de- 
velopment of  the  cognitive  faculties.  The  higher  the  intellec- 
tual development,  the  greater  the  capacity  for  both  quantity  and 
variety  of  emotional  life.  This  naturally  must  occur,  for  the 
greater  the  ability  to  experience  representative  cognitions  to  a  high 
degree  of  complexity,  the  greater  the  ability  to  form  combinations 
in  great  variety  of  the  feelings  which  attend  such  cognitions. 
The  more  capacity  is  developed  for  ideo-motor  consciousness,  the 
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greater  opportunity  both  for  a  high  rlegree  of  cognitive  and  of 
emotional  development.  The  control  of  emotions,  as  we  shall 
presently  see,  is  increased  with  progressive  development,  but  is  not 
by  dimination  of  the  capacity  for  emotion. 

5  IG.  In  our  general  aiialysia  of  states  of  consciousness  (Chap. 
IX.)  we  discovered  representation  to  be  an  essential  part  of  conscious 
experience.  This  was  illustrated,  among  other  wayp,  by  the  feet 
that  continuance  or  duration  was  not  to  be  conceived  as  possible 
without  a  conacioTisnesa  of  representation.  Duration  postulates 
sameness  of  the  experience,  and  sameness  is  not  cognisable  without 
a  representation  from  moment  to  moment  of  past  experiences.  The 
physiological  process,  giving  in  the  nervous  system  the  counterpart 
of  such  a  mental  experience,  is  probably  this: — We  have  noted 
that  the  chief  difference  between  presentative  and  representative 
consciousness  is  that  the  former  is  relatively  vivid  and  the  latter 
relatively  faint.  Now  when  an  excitation  of  the  nerve  structure 
occurs  it  comes  as  a  wave.  It  has  its  rise,  culmination,  and  sub- 
sidence. The  greatest  vividness  of  experience  is  where  the  greatest 
amount  of  force  is  in  active  exercise.  This  point  moves  along,  leaving 
behind  the  nerve  molecules  still  in  motion — vibration,  if  you  please, 
— but.  with  a  subsiding  motion  ;  while  the  greatest  degree  of 
motion  is  beyond.  Thus  the  experience  is  of  vivid  or  presentative 
experience,  indicated  by  the  top  of  the  wave  of  nervous  vibration, 
while  beside  it  and  with  it  goes  along  a  fainter  or  representative 
experience  indicated  by  subsiding  nervous  vibnition.  Every  cog- 
nitive experience,  therefore,  has  its  presentative  and  rei»resentative 
side  ;  the  same  is  tnie  of  experiences  of  feeling,  which  are  appre- 
hended and  measured  by  cognition. 

§  17.  The  course  of  evolution  necessitates  a  progressive  in- 
tegration as  the  result  of  t.he  same  forces  which  work  out  differ- 
entiation with  its  complexity  and  heterogeneity.  This  law  applies 
to  the  development  of  states  of  consciousness  also.  Such  integration 
in  conscious  states  is  accomplished  with  an  increase  of  definiteness. 
There  is  a  coagulation  and  consolidation  of  states  of  feeling  into 
states  of  cognition,  and  of  cognitions  with  and  into  each  other. 
Cognitions  are  associated,  aggregated,  integrated,  and  the  most 
highly  evolved  cognition  is  the  most  highly  integrated  cognition. 
The  progress  of  tliis  integration  is  reducible  to  laws,  which  it  will 
shortly  he  our  province  to  examine. 

5  18.  The  coalition,  concurrence  and  consohdation  of  consoiotiB 
eiiieriencesintothosedefinite  experiences  which  we  style  cognitions. 
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as  it  progresses  necessitates  the  reduction  of  these  experiences 
from  comparative  simultaneity  to  succession.  From  a  diffused 
indefinite  consciousness  of  simultaneous  impressions,  there  is 
evolved  a  definite  consciousness  of  serial  impressions.  As  cogni- 
tions appear  they  range  themselves  in  serial  order,  for  only  thus 
can  they  become  isolated  and  definite ;  while  the  experience  of 
feeling  is  of  many  blended  impressions  occurring  simultaneously. 
This  seriality  is  not  perfect  or  complete,  since  the  present,  vivid, 
definite  consciousness  is  never  absolutely  engrossing  ;  there  is 
fainter  consciousness  and  more  difi*used  consciousness  in  difierent 
grades  of  diflfusion ;  so  that  between  the  state  of  feeling  and  the 
most  vivid  cognition  there  are  intermediate  states  of  more  or  less 
definite  consciousness  which  appear  in  experience  as  cognitions 
subordinate  to  the  principally  engrossing  cognition  of  the  given 
moment.  Nevertheless,  as  definiteness  increases  and  integration 
progresses,  the  tendency  is  obviously  toward  a  succession  of 
experiences  as  making  up  conscious  life. 

§  19.  I  do  not  hesitate  to  extend  to  the  lowest  forms  of 
animal  life  the  statement  that  wherever  there  is  consciousness 
there  are  both  feeling  and  cognition.  It  does  not  seem  to  me  to  be 
l)Ossible  for  feeling  to  exist  without  knowledge.  For  the  reasons 
before  stated,  the  cognition  at  the  beginning  is  a  less  prominent 
aspect  of  the  experience  than  the  feeling,  but  some  cognition  is 
and  must  be  present.  There  must  be  a  discrimination  in  order  to 
feel.  There  is  a  minimum  of  cognition  but  still  some  cognition. 
Hence  there  is  no  such  thing  as  sentience  without  consciousness. 
We  cannot  feel  without  being  conscious  that  we  feel.  Mental  life, 
therefore,  so  far  as  it  is  sentient  is  also  conscious  life,  though  it  may 
be  dependent  upon  and  regulated  by  processes  that  are  not  con- 
scious, and  though  there  may  be  diflferent  degrees  or  grades  of 
consciousness,  from  the  simplest,  most  heterogeneous,  and  most 
indefinite  to  the  most  complex,  most  heterogeneous,  and  most 
definite. 

§  20.  I  have  now  said  all  that  is  required  to  be  said  respect- 
ing the  genesis  of  cognitions.  Much  more,  it  is  true,  might 
be  remarked  respecting  the  genesis  of  particular  cognitions  and 
l^articular  classes  of  cognitions,  but  that  is  matter  relating  to  the 
development  of  cognitions,  and  can  only  appropriately  be  con- 
sidered after  we  have  reviewed  the  factors  of  that  development. 
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CHAPTER  XXVIII. 
THE  GENESIS  OF   VOLITIONS. 

5  1.  Introspective  esamination  reveals  volition  as  a  distinct, 
indecomposable  phenomenon  of  conficious  experience,  just  as 
dietinct  and  ultimate  as  either  cognition  or  feeling.  Its  connec- 
tion with  the  two,  however,  is  so  close  that  it  appears  as  a  third 
aspect  of  st^Jitea  of  consciouBness,  feeling  and  cognition  being 
the  other  two.  It  is  for  us  now  to  inquire  under  what  circiun- 
stancea  and  conditions  this  remaining  aspect  of  statfs  of  con- 
sciousness is  generated. 

§  2.  Volition  we  described  to  be  a  determination  to  action 
(Chap.  VIII.  §  13),  a  putting  forth  of  energy  for  an  end,  but  we 
must  refer  each  one  to  his  own  experience  for  adequate  know- 
ledge on  the  subject.  Obviously  volition  relates  more  particularly 
than  either  feeling  or  cognition  to  the  subjective  pmver  element 
in  conscious  experience.  Volition  has  reference  more  largely 
to  the  activity  of  thH  mind  directed  outward  upon  environing 
things.  It  is  the  phase  of  conscious  states  immediately  preceding 
action. 

§  3.  We  have  nlivady  seen  that  a  nervous  current  excited  io 
the  periphery  will  travel  along  different  nerves  to  a  nerve-centre 
or  cluster  of  centres,  and  thence  be  reflected  through  some  re- 
sisting force  at  the  centre  along  efferent  nerves  to  a  peripheral 
termination  and  there  produce  contraction,  that,  is  to  say,  action  ; 
and  all  this  without  consciousness  (Chap.  XXIII.).  We  have  also 
seen  that  the  nerve-centres  will,  from  their  own  exuberant  nervous 
energy,  dischaige  themselves  of  force,  and  excite  without  any 
peripheral  stimulus  currents  along  efferent  nerves  to  the  peri- 
phery and  there  generate  motions  in  other  parts  of  the  organism 
— and  this  also  without  consciousness  (Chap.  XXIV.),  We  also 
learned  that  consciousness  arises  in  the  degree  that  the  transla- 
tion of  afferent  motion  into  efferent  is  hindered  at  the  centres  and 
made  less  direct  and  continuous  (Chap.  XXV.). 

5  4.  A  more  special  examination  revealed  the  fact  that  con- 
scious experience  is  always  some  fonn  of  an  experience  of  motion 
and   resistance,   of  siction   and   reaction.      A  study   of    feelings 
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(Chap.  XXVI.)  confirmed  the  results  of  our  general  analysis 
(Chap.  IX.).  Such  an  experience  involves  an  element  of  power 
exercised  both  passively  in  suflfering  action  from  without  and 
actively  in  outward  movement.  This  consciousness  of  power  re- 
sisting and  acting  is  the  primitive  element  of  what  we  are  accus- 
tomed to  term  wiU.  Here  is  the  dynamic  element  of  volition 
(Chap.  VIII.  §  13). 

§  5.  Let  us  endeavour  to  see  what  must  happen  when  a  state 
of  consciousness  is  generated.  I  say  must  happen,  for  unfortu- 
nately we  do  not  know  what  actually  does  happen,  since  in  order  to 
see,  we  should  have  to  destroy  consciousness,  to  say  nothing  of  the 
need  of  more  powerful  microscopes  than  human  invention  has  yet 
supplied  us  with.  We  do  know  that  we  have  a  nervous  system, 
and  that  stimulation  of  afferent  nerves  will  send  through  a  centre 
a  current  which  will  produce  contraction  of  tissues.  We  also 
know  that  our  conscious  states  correspond  with  molecular  motions 
of  this  nervous  substance ;  that  some  of  these  motions  are  attended 
with  consciousness,  and  some  are  not.  But  we  do  not  know  what 
quantity  of  motion,  as  to  extensiveness,  intensiveness  or  proten- 
siveness,  is  requisite  in  order  to  give  rise  to  consciousness.  That 
it  is  a  matter  of  quantity  seems  to  be  evident,  for,  so  far  as  our 
knowledge  goes,  the  conclusion  appears  warranted  that  the  nervous 
substance  is  homogeneous,  and  that  all  nervous  motion  is  alike  in 
quality.  Thus  much  premised,  what  must  we  infer  to  be  the  course 
of  nervous  motion  when  a  sensation  is  generated  ?  Let  us  take  the 
simplest  cases  first.  A  nervous  aflFerent  current,  on  arriving  at  the 
centre  of  sensation,  meets  with  a  reaction ;  then  and  there  is  the 
genesis  of  sensation.  But  before  reaching  the  centre  there  are 
some  things  to  be  noted.  We  have  seen  that  the  periphery  is 
organised  for  introsusceptive  or  repulsive  purposes;  that  intro- 
susception  is  the  beginning  of  assimilation,  and  where  the  process 
of  introsusception  and  assimilation  does  not  take  place  consecu- 
tively, repulsion  does  take  place.  When,  therefore,  contact  of  some 
external  object  with  the  periphery  begins,  assimilative  introsus- 
ception occurs,  or  else  repulsion,  in  the  ordinary  course  of  animal 
life.  In  the  former  case  an  attractive  motion  is  begun  of  the 
molecules  of  the  external  object  and  the  molecules  of  the  organism, 
resulting  in  the  extension  of  this  motion  to  the  nerve  molecules, 
and  consequently  in  the  addition  of  vitality  to  the  nerve  structure. 
Integration  takes  place,  and  with  the  integration  an  additional 
force  of  motion  is  propagated  by  that  structure  to  the  centre.   On 
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arriving  at  a  centre,  the  confiited  motion  of  that  centre  is  liberated 
and  augments  the  motion  from  the  afferent  nerve ;  the  motion  of 
the  centre  coalescing  with  the  incoming  current,  and  both  together 
operating  to  integrate  the  molecules  of  the  central  structure. 
This  coalescence  and  iutegration  not  being  organised  gives  rise  to 
what  we  call  a  pleasurable  sensation.  So  long  as  the  integration 
goes  on  the  pleasure  continues  and  there  is  no  movement  outward, 
the  experience  occupying  the  attention  and  no  desire  for  change 
arising,  the  only  movement  being  a  dniwing  in  toward  the  centre. 
But  an  increase  in  integration  tends  itself  to  prevent  and  to  absorb 
motiuD,  thus  eventually  bringing  to  an  end  those  very  movements 
upon  which  conseiousness  depends ;  so  that  a  reverse  movement  of 
disintegration  is  inaugurated,  and  with  this  reverse  movement  the 
experience  changes  from  pleasurable  to  painful.  Tlie  centrifugal 
motion  thus  excited  may  combine  with  motion  newly  liberated  from 
other  centres,  and  form  the  course  of  a  new  integration,  or  it  may 
liass  outward  ag-ain  toward  the  periphery.  Now  let  iia  return  to 
this  periphery  fur  a  new  departure,  and  suppose  the  second  of  the 
alternative  cases  we  had  to  choose  from  a  moment  ago;  let  us 
Bupjtose  that  repulsion  takes  place  between  the  organism  and  tiie 
external  object;  tlie  motion  then  propagated  along  the  afferent 
■nerve  is  a  motion  of  disintegration,  molecules  pushing  away  from 
each  other.  On  arriving  at  a  centre  the  force  liberated  then 
augments,  in  like  manner  as  before,  the  movement  of  disintegra- 
tion. A  sensation  of  pain  is  the  result,  Motion  is  first  radiated 
outward  to  the  periphery  to  resist  and  re])el  the  baneful  contact, 
but  if  the  cause  continues  to  operate  very  soon  all  movement 
whatever  abates,  there  being  a  constant  dissipation  of  force  and  no 
renewal.  If,  however,  the  efferent  motion  repels  or  avoids  the 
harmful  object,  the  disintegrating  movement  ceases,  the  nervous 
structure  begins  to  re-integrate,  and  a  feeling  of  pleasurable  relief 
arises.  Once  more  let  us  consider  initiation  of  nervous  movement, 
but  this  time  from  the  centre.  Centres  surcharged  with  force 
will  discharge  themselves  in  all  directions,  and  tlms  generate 
movement  at  the  periphery  through  efferent  nerves.  This  move- 
ment, if  it  conduces  to  evolution  and  integration,  will  be  returned 
through  afferent  nerves  to  the  central  system  as  pleasurable  sensa- 
tjon;  if,  on  Ihe  contrary,  it  tends  toward  the  reverse  result  it  will 
be  returned  fis  |>ainful  sensation.  To  sum  up  what  we  are  taught 
by  these  propositions :  Contact  of  an  external  object  is  followed 
either  by  inlrosuaceptive-assimilative  motion  or  repulsive  motion. 
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the  one  drawing  the  external  substance  inward,  the  other  pushing 
it  outward.  The  former  movement  is  propagated  to  the  nerves  in 
the  same  form  of  attractive  motion  of  the  molecules  of  the  nerve 
to  each  other.  The  latter  is  likewise  extended  to  the  nerves  in  the 
same  form  of  repulsive  motion  of  the  particles  from  each  other. 
In  the  former  case  there  is  at  each  stage  first,  a  diminution  of 
motion  resulting  from  integration  of  the  structure ;  then  from 
those  integrations  a  renewal  of  motion  from  the  accumulation  of 
force  in  the  integrated  molecules,  this  renewed  motion  being  at 
first  greater  and  then  lessening  as  a  new  integration  is  accom- 
plished. In  the  latter  case  there  is  at  each  stage  first,  an  accelera- 
tion of  motion,  since  a  minimum  of  force  is  retained ;  and  as  the 
motion  proceeds  the  molecules  of  the  structure  draw  away  from 
each  other,  all  the  while  thus  sending  forward  more  motion  at  the 
expense  of  the  structure.  The  secondary  efifect,  then,  is  to  abate 
motion  altogether,  since  there  is  no  renewing  movement  to  replace 
the  force  drawn  ofi*.  At  the  centre  the  introsusceptive-assimila- 
tive  motion  encounters  a  new  supply  of  force  in  connection  with 
interaction  of  which  with  the  afiferent  force  pleasurable  sensation 
is  generated.  So  long  as  renewed  integration  goes  on  pleasure 
continues.  When  the  repulsive  motion  reaches  the  centre  the 
liberated  central  force  adds  itself  to  the  afiferent  force  and  creates 
a  divellent,  centrifugal  movement  in  all  directions.  This  motion 
tends  speedily  to  exhaust  itself,  inasmuch  as  it  drains  the  centres 
of  force.  Pain  first  stimulates  action,  then  quenches  it.  On  the 
other  hand,  as  we  have  seen  just  now,  pleasure  first  abates  move- 
ment, detaining,  as  we  say,  the  attention ;  then  it  develops  an 
increased  and  strengthened  action.  Integration  is  always  followed 
by  diflFerentiation,  and  diflFerentiation  may  either  be  succeeded  by 
new  integration  or  it  may  pass  into  dissolution. 

§  6.  We  have  now  learned  that  a  pleasurable  sensation  abates 
movement  and  then  generates  a  reinforced  movement ;  and  that 
a  painful  sensation  first  increases  movement  and  then  abates  all 
action.  We  have  also  seen  why  this  must  be  so :  it  is  simply  an 
example  of  the  law  of  evolution,  which  is  itself  deducible  from 
the  law  of  the  persistence  of  force.  But  much  more  is  to 
be  observed.  Our  exposition  has  proceeded  as  if  there  were  a 
single  afiferent  nerve-current  proceeding  to  a  single  centre.  Such 
simplicity  is  purely  imaginary,  supposed  for  our  convenience  in 
understanding.  All  sensation  involves  a  multitude  of  afiferent 
impressions  in  all  degrees  of  concentration  and  isolation.      Nor  is 
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there  any  aucli  central  simplicity  as  has  been  supposed ;  this  has 
been  mode  sufficiently  clear  hitherto  in  the  present  work.  We 
have  now  to  see  what  follows  from  this  complexity.  It  is  quite 
certain  that  consciousness  depends  upon  some  considerable  degree 
of  diffusion  of  nervous  motion  in  the  central  system.  Feeling 
we  concluded  to  be  indefinite,  homogeneous  and  undifferentiated 
consciousness.  We  have  just  observed  that  pleasiu-able  conscions- 
ness  indicates  integration.  When,  therefore,  we  have  a  pleasurable 
feeling-consciousness  of  the  sensori-motor  region,  it  tends  to  pass 
into  the  higher  consciousness  of  the  ideo-niotor  centres,  that  is,  it 
tends  to  become  thought-consciousness,  the  quantity  of  motion 
being  first  diminished  but  the  structure  being  at  the  same  time 
strengthened  to  furnish  a  new  supply  of  motion. 

§  7.  Pleasurable  consciousness  then  satisfies  action,  that  is, 
prevents  outward  motion,  but  from  the  nature  of  the  process  by 
which  it  is  produced,  it  cannot  continue  long  in  any  one  state. 
The  assimilation  and  integration  which  give  it  being  must  be 
followed  by  differentiation  or  by  disintegration.  The  first  flush  of 
pleasurable  experience  is  the  strongest.  The  motion  then  rapidly 
diminishes  until  uneasiness  is  produced.  This  uneasiness  is  the 
initiation  of  pain,  and  with  it  there  is  a  quickening  of  motion  ; 
hence  results  change  of  state  :  a  new  supply  of  central  force  starts 
a  new  integration ;  but  this  new  integration  is  farther  removed 
from  the  original  stimulus,  and  gives  that  fainter  variety  of  l-oii- 
sciousness  we  characterise  as  representative. 

5  8.  We  must  not  lose  sight  of  the  fact,  so  often  recalled  to 
mind  in  these  pages,  that  upon  the  return  of  a  given  nervous  tract 
to  quiescence  after  excitation,  it  does  not  exist  in  the  same  state 
as  before.  There  is  a  modification  of  structure  which  creates  leas 
resistance  to  a  repetition  of  the  stimulation.  A  greater  sensitive- 
ness to  similar  impressions  is  generated.  RejjreBentations  then 
occur,  in  some  degree  at  least,  increasingly  according  to  tbe 
amount  of  repetition.  Every  representation  makes  another  more 
hkely  to  occur. 

5  9.  We  have  now  before  us  the  causes  (leaving  out  the 
questions  of  connection  of  body  and  mind)  of  action  and  abat^e- 
ment  of  action ;  also  the  causes  of  change  and  continuance  of 
states  of  consciousness.  We  are  thus  better  prepared  to  compre- 
hend volition.  Let  us  consider  first  sensori-motor  conaciousneBsi. 
When  a  feeling  of  pain  arises,  there  is  a  general  movement  outward 
y  the  efferent  nerves  to  the  periphory.    In  its  lowest  form  tliis 
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movement  is  apparently  purposeless :  the  effect,  however,  may  be 
either  to  remove  the  organism  itself  away  from  contact  with  the 
object,  or  to  project  the  object  away  from  the  periphery.  If  such 
a  result  does  not  occur,  the  organism  is  overwhelmed,  motion 
is  stopped,  and  life  is  finally  crushed  out.  If  it  does  occur, 
however,  in  either  of  the  two  ways  just  mentioned,  a  sensation  of 
relief  arises  ;  the  drain  on  the  vital  resources  is  stopped,  and  the 
course  of  evolution  and  integration  is  rendered  free  again.  The 
movements  which  effected  this  relief  followed  a  feeling  of  pain, 
and  were  of  the  class  we  usually  denominate  involuntary.  These 
movements  produced  a  certain  pleasurable  sensation.  In  con- 
sciousness, then,  there  was  first  a  state  of  pain,  then  a  state  of 
pleasure,  the  one  passing  into  the  other  without  distinct  separation. 
If  now  the  sensation  of  pain  which  originally  gave  rise  to  such  move- 
ments be  repeated,  the  movements  will  recur  and  the  pleasurable 
experience  will  follow,  other  conditions  being  the  same.  This  is 
necessary  in  the  uniformity  of  nature.  But  why,  when  the 
feeling  of  pain  is  thus  repeated,  are  not  all  the  original  radiated 
movements  repeated?  Why  are  the  movements  which  gave  relief 
before  selected  in  place  of  the  others  ?  The  answer  to  this 
question  will  determine  the  genesis  of  the  selective  element  in 
volition. 

§  10.  Let  us  suppose  the  contact  to  be  an  irritating  object 
pressing  upon  an  isolated  part  of  the  organism.  Pain  arises,  and 
movement  radiating  in  all  directions.  Movements  remote  from 
the  point  of  pressure  accomplish  nothing  in  the  way  of  relief. 
They  are  centrifugal  movements,  and  their  tendency  is  to  abate 
the  movement,  tending  to  scatter  energy  in  all  directions,  and  with 
it  to  destroy  nervous  force,  and  disable  the  nervous  structure  from 
transmitting  nervous  motion,  thus  creating  a  greater  resistance  to 
nervous  motion.  On  the  other  band,  let  the  movement  occur  at 
the  point  of  contact  with  the  cause  of  pain,  which  removes  the 
organism  from  the  influence  of  this  cause.  Force  passes  from  the 
organism  into  the  object,  depleting  the  efferent  nerves  in  the  pro- 
gress ;  but  this  is  immediately  followed  by  an  increment  of  force 
by  way  of  the  re-integrating  afferent  movement  which  gives  the 
sensation  of  relief.  The  supply  of  efferent  force,  however,  failing 
before  complete  relief  is  afforded,  pain  is  again  generated  which 
creates  another  burst  of  efferent  motion.  This  follows  the  line  of 
least  resistance,  which  is  the  course  from  which  efferent  motion 
has  been  drawn  in  the  prior  movement ;  this  is  again  followed  by 
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relief:  and  so  on  around  this  circuit  till  the  cause  of  pain  is 
wholly  removed.  The  augmentation  of  the  discharge  increuaea 
the  disintegriition  of  the  structure,  cuts  a  deeper  channel  aa  it 
were,  and  on  re-integnition  there  is  left  a  structure  offering  less 
resistance  to  future  movementa  in  the  same  direction.  Hence  a 
sensation  of  pain  followed  by  sensation  of  movements  giving 
relief  from  that  pain,  if  it  recurs,  will  send  its  coocomitant  efferent 
motion  into  the  channels  in  which  previously  motion  wrought  out 
the  relief  movementB.  It  must  be  borne  in  mind  that  the  motion 
along  the  efferent  nerves,  terminating  in  muscle  or  other  tissue 
and  not  in  nerve-centres,  is  not  attended  with  any  consciousness  of 
that  motion  ;  it  is  the  afferent  current,  terminating  in  the  centre, 
which  gives  the  sensations. 

5  11.  Let  us  now  pass  to  the  ideo-motor  relations.  The  process 
of  differentiation  and  integration  which  develops  thought  out  of 
feeling  has  already  been  considered  in  the  last  chapter.  A  part 
of  the  diffused  motion  accompanying  sensation  passes  into  the 
ideo-motor  regions.  Instead  of  an  indefinite  sensation,  we  have  a 
definite  sensation,  or  a  perception.  If  the  sensation  is  assimilative 
and  thus  pleasurable,  the  perception  is  detained  in  consciousness; 
there  is  no  movement  to  avoid  it.  If  it  be  disintegrative,  or  if  it 
becomes  so  and  thus  painful,  it  rapidly  flics  out  of  consciousness 
of  its  own  motion  unless  prevented.  The  course  of  motion  is  no 
other  than  that  which  occtirred  from  the  lower  centres,  and  is 
governed  by  the  same  laws.  When  successful  movements  (for 
avoiding  the  cause  of  pain)  are  made,  there  is  presented  in  the 
ideo-motor  region,  through  associations  the  nature  of  which  sub- 
BCfiuently  will  be  explained,  a  definite  consciousness  of  those 
movements  with  heightened  and  pleasurable  feeling.  This  state 
of  consciousness  passes  away  and  is  succeeded  by  others,  but  it 
has  left  in  the  structure  a  modification  which  creates  a  suscepti- 
bility to  recurrence.  If  this  ]iarticular  tract  of  the  structure  is 
subsequently  excited  by  any  nerve  stimulus  whatever,  irrespective 
of  the  original  sensational  excitation,  the  original  state  of  con- 
sciousness is  repeated  in  fainter  degree  together  with  it«  mottir 
excitations. 

§  12.  We  have  now  seen  how  motion  of  the  organism  arises 
and  abates  in  connection  with  states  of  consciousness,  giving  riBe 
and  fall  of  movementa.  We  have  also  seen  under  what  conditions 
both  presentative  and  representative  states  give  rise  to  selected 
movements.     All  of  these  movements,  however,  are  of  the  class 
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usually  denominated  involuntary.  We  have  conscious  involuntary 
movement  in  general,  radiated  from  centres ;  and  we  have  also  con- 
scious movements  involuntarily  selected — motion  involuntarily 
directed  into  certain  channels.  We  have  now  a  basis  for  volition, 
we  have  volitional  movement,  but  we  have  not  yet  the  genesis  of 
complete  volitions.  Ijet  us  see  what  we  must  further  take  into 
account. 

§  13.  We  must  take  into  account  the  interference  of  nervous 
currents.  If  there  were  only  one  circuit  of  nervous  motion,  such 
as  we  have  been  contemplating,  there  would  be  no  conscious 
choice.  This  arises  only  from  the  conflict  of  nervous  movements, 
or  from  the  inhibition  of  action  toward  which  nerve-movements 
tend.  Suppose  a  painful  pressure  at  the  end  of  a  limb.  There 
are  represented  certain  movements  which  have  previously  brought 
relief;  with  this  representation  is  also  a  representation  in  fainter 
degree  of  the  pleasure  accompanying  those  movements.  The 
motor  current  goes  outward,  along  the  channels  of  previous  motor 
currents,  for  similar  relief.  But  suppose  the  movement  of  the 
limb  away  from  the  painful  contact  is  prevented  by  some  force 
holding  it  down,  disconnected  from  the  original  cause  of  pain. 
The  cause  of  pain  persists;  the  painful  feeling  persists;  the  idea 
of  the  movements  necessary  for  relief  persists ;  but  relief  does  not 
come.  Instead,  there  is  added  to  the  experience  a  new  pain,  that 
of  prevented  movement — pressure  of  the  muscles  outward  resisted, 
overcome,  inhibited.  The  complex  experience,  then,  is  of  a  sensa- 
tion of  pain  from  the  original  cause,  then  a  representation  of  certain 
movements  with  a  pleasurable  feeling  (of  relief)  represented  also, 
then  a  sensation  of  those  movements  attempted  and  inhibited. 
These  experiences  occur  in  close  succession,  and  constitute  the 
complex  experience  we  call  Desire — inhibited  movement,  the  com- 
pletion of  which  is  represented  as  pleasurable.  In  other  words, 
we  have  inhibited  movement  toward  an  End.  And  this  is  evi- 
dently a  higher  stage  of  volition. 

§  14.  But  yet  this  is  not  all  of  volition.  The  case  just  sup- 
posed is  a  case  of  will  without  power  to  realise.  Our  complete 
volitional  experiences  are  of  will  with  power  to  realise.  The  only 
difference,  however,  is  in  the  latter  case  a  transfer  of  the  inhibition 
from  the  periphery  to  the  centre.  The  knowledge  that  there  is  no 
external  hindrance,  but  by  change  of  mental  state  specific  results 
can  be  obtained,  creates  the  sense  of  what  used  to  be  considered 
*  freedom  of  the  will.'     When  a  representation  of  a  given  move- 
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ment  or  set  of  movements  occurs,  through  association  there  is  a 
tendency  to  represent  other  movements  or  sets  of  movement; 
or  perhaps  some  external  stimulus  may  operate  to  introduce  into 
eonscionsness  a  new  state.  The  motor  currents,  which  otherwise 
would  have  passed  into  channels  of  action  allied  with  the  first 
state,  are  aubjected  to  a  modification  coming  from  tfie  new  force 
attendant  upon  the  new  state.  If  the  motor  currents  of  the 
second  state  are  antagonistic  to  those  of  the  first,  there  will  be  an 
inhibition  of  the  first  proportional  to  the  strength  of  the  second. 
If  the  two  are  nearly  balanced,  the  two  states  will  alternate  till 
one  or  the  other  receives  an  augmentation  of  force  sufficient  to 
overcome.  If  the  first  state  is  stronger,  the  inhibition  by  the 
second  is  only  partial,  or  momentary ;  if  the  second  state  carries 
with  it  a  stronger  force,  it  fjuenchea  and  supersedes  the  first. 
When  the  idea  of  certain  actions  attended  with  pleasure  gains 
possession  of  consciousneHs  by  the  concentration  of  force,  and 
secures  a  ijersistence  over  the  ideas  of  other  actions  which  suggest 
themselves,  then  volition  is  exercised  and  a  definite  determination 
to  action  ensues. 

§  15.  We  have  now  attained  all  the  essential  elements  of  a 
complete  volition.  Whatever  else  we  have  to  learn  belongs  rather 
to  development  than  genesis.  We  see  that  the  central  and  most 
imj)ortant  idea  involved  in  the  general  notion  of  volitional  choice 
is  that  of  self  opposing  self.  We  are  conscious  of  one  set  of 
motives  emanating  from  the  Ego  as  states  of  feeling,  and  opjwsed 
to  these  another  set  of  motives  emanating  Irom  the  same  source 
— I  do  not  now  take  into  account  the  ultimate  causes  of  these 
feelings.  A  central  power  balancing  opposed  motives,  and  finally 
giving  the  preponderance  to  one  set  over  the  other,  is  the  con- 
sciousness we  describe  as  vohtioual, 

§  16.  The  result  of  our  esamination  thus  far  confinns  the  im- 
plications and  assertions  heretofore  made  as  to  the  existence  of  a 
self-active  power  of  the  Ego  acting  and  reacting  upon  the  Non- 
Ego.  On  analysing  the  phenomena  of  conscious  volitional  expe- 
rience we  find  at  the  bottom  a  central  sponlaneity  acting  and  re- 
acting upon  inward  moving  forces.  As  a  part  of  every  conscious 
experience  there  is  consciousness  of  an  Ego  which  acts  and  suffers. 
In  every  sensation  there  is  consciousness  of  an  I  who  ff.A ;  in 
every  thought  an  I  who  tMi^k.  The  dynamic  or  power  clement 
of  volition  then  is  a  part  of  every  conscious  experience.     Volition 
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is  thus  held  to  be  an  additional  aspect  of  consciousness  beyond 
feeling  and  cognition. 

§  17.  But  that  the  dynamic  element  does  not  complete  volition 
has  already  been  shown.  And  the  relation  which  selection  or 
choice  bears  to  states  of  consciousness  is  not  so  obvious.  That  it 
must  make  its  appearance  very  early  in  consciousness  is  apparent 
from  the  fact  that  desire  arises  with  the  beginnings  of  conscious 
life.  Alternations  of  pain  and  pleasure  are  the  earliest  experiences 
of  human  beings,  and  the  links  of  connection  between  pleasures 
and  certain  actions  aud  pains  and  certain  others  are  soon  forged. 
We  shall  find,  however,  on  closer  investigation  that  the  genesis 
of  selection  is  earlier  and  more  inevitable  in  connection  with 
consciousness  than  at  first  we  might  suppose.  This  discovery  we 
shall  make  upon  turning  our  attention  to  the  phenomena  of 
representation.  Let  us  keep  in  mind  the  fact  that  conscious 
representation  is  representation  of  cognition  and  feeling  together. 
And  if  representation  is  but  a  process  of  assimilation  and  dis- 
assimilation,  integration  and  dififerentiation,  there  must  be  con- 
tinually going  on  a  course  of  selection  voluntary  or  involuntary. 
The  voluntary  character  of  this  process  depends  upon  representa- 
tion and  the  complexity  of  representations ;  for  there  is  no  choice 
without  an  end  of  that  choice ;  and  ends  are  represented  pleasurable 
experiences.  As  representative  consciousness,  therefore,  becomes 
more  complex  there  is  greater  opportunity  for  the  interference  of 
the  motor  impulses  connected  with  those  states  of  representation, 
and  hence  greater  opportunity  for  conscious  choice.  But  we  found 
that  representation  is  an  essential  factor  in  all  consciousness ;  and 
we  know  that  the  earliest  consciousness  is  of  a  multitude  of 
separate  impressions.  Hence  there  is  no  appreciable  period  of 
consciousness  when  voluntary  selection  is  absent,  though  its  range 
may  sometimes  be  very  limited. 

§  18.  It  will  be  well  to  restate  in  series  the  elements  of  the 
dififerent  experiences  of  action  with  which  a  conscious  being  has  to 
deal ;  this  will  be  a  summary  of  what  we  have  brought  out  by  our 
course  of  thought  in  this  and  some  of  the  preceding  chapters. 
Introductory  to  conscious  experiences  we  should  note — 

First :  Reflex  Action  without  conadaasness. — Here  of  course 
we  have  only  nervous  action  and  no  subjective  experience  whatever. 
The  same  is  true  of — 

Second:  Automatic  Action  without  consciousness  ;  and — 
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Third :  Mixed  Reflex  and  Automatic  Action  without  con~ 
scio-ii8ne8B. 

Fourth:  CoTwdoua  Rejlex  Action. — In  these  cases  we  have 
(1)  Sensations  of  the  effect  of  the  action  without  sensation  of  the 
stimulus,  as  in  various  organic  nioLions.  These  embrai;e  the  sensa- 
tions of  ento-peripheral  action,  which  are  scarcely  separable  from 
automatic  actions.  (2)  Sensations  of  impact  or  external  stimulus 
followed  by  sensations  of  reaction  in  the  rauscles  or  other  parts  of 
the  periphery.  This  group  embraces  the  characteriatic  conscious 
reflexes,  as  swallowing,  winking  on  the  impact  of  light,  sneezing, 
vomiting,  and  sphincter  action  generally. 

F'lflh :  Conscious  OrU/inal  Automatic  Action. — Here  we  have 
in  the  first  instance  sensations  of  outwartl  movement  followed  by 
sensations  of  reactions  from  the  environment  on  the  outgoing 
force.  (1)  Ento-peripheral  action,  as  that  of  the  beat  of  the 
heart,  the  pulsations  of  the  blood,  the  excitations  of  tlie  reproduc- 
tive organs.  (2)  Epi-peripheral  action,  as  the  spontimeous  move- 
ments of  the  limbs,  the  motions  in  breathing  (partly  reflex  and 
partly  automatic),  the  play  of  the  features,  involuntiiry  cries,  and 
the  like.  In  all  these  cases  the  mixture  of  the  reflex  and  auto- 
matic is  noticeable,  and  the  one  class  passes  into  the  other  without 
conscious  discrimination.  (3)  Central  action,  as  attention  to  an 
experience. 

Sixtli:  Representative  Action;  Conscious  and  Involuntary. 
— This  class  includes  representation  itself  and  its  processes  of  asso- 
ciation ;  and  also  projer  ideo- motor  action  unimpeded. 

Seventh:  Representative  Actitm,  more  or  less  i/nhibited  at  the 
periphery ;  Conscioxis  and  Voluntary. — In  this  division  we  have 
the  development  of  desires.  First,  there  is  a  feeling  of  uneasi- 
ness or  greater  pain  ;  then  a  representation  of  movements  effect- 
ing relief;  then  a  cognition  of  those  movements  only  partly  ao 
complished,  begun  but  prevented ;  then  a  representation  of  the 
completed  movements.  This  representation  of  the  completed 
movements  affording  relief  with  the  consciousness  of  present 
inhibition  constitutes  a  state  of  desire,  in  which  certain  represented 
movements  are  chosen  and  preferred  o\'er  certain  present  move- 
ments and  adjustments, 

Eighth:  Representative  Action,  more  or  less  inhibited  at 
the  Centre ;  Conscious  and  Voluntary. — Here  we  have  the  fall 
development  of  choice.  Succeeding  a  feeling  of  uneasiness  atten- 
dant upon  aorae  cognition,  there  is  a  represented  pleasurable  state  ; 
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before  this  passes  into  action  another  representative  pleasurable 
state  arises  whose  motor  currents  are  inhibitory  of  the  former. 
The  former  may  be  reinforced  and  replace  the  latter,  and  the  latter 
in  turn  similarly  replace  the  former.  There  hence  occurs  an  alter- 
nation between  the  two  until  one  or  the  other  prevails ;  and  as 
the  resistance  of  the  one  gives  way  and  the  power  of  the  other 
augments,  there  arises  the  experience  which  is  expressed  in  the 
phrase,  I  will. 

To  these  classes  we  will  add  three  others,  embracing  actions 
whose  development  will  be  explained  in  the  succeeding  two  parts, 
but  which  should  be  brought  to  mind  now  in  order  that  we  may 
imderstand  the  relations  of  involuntary  and  voluntary  actions. 

Ninth:  Acquired  Reflex  Actions;  Conscious  and  Involun- 
tary.— By  education,  through  repetition  chiefly,  certain  stimuli  can 
be  made  to  excite  certain  movements  inevitably  and  without 
hesitation.  We  are  conscious  of  the  stimuli  and  the  resultant 
actions,  but  have  no  power  to  arrest  the  latter  after  a  certain 
degree  of  stimulation  is  reached. 

Tenth :  Acquired  Automatic  Conscious  Involuntary  Actions. 
— This  class  takes  in  the  products  of  mental  action  which  have 
become  formed  by  associations  becoming  indissoluble.  Acquired 
Eeflexes  and  Acquired  Automatic  Actions  together  make  up  those 
actions  which  are  frequently  termed  Automatic  in  the  sense  of 
being  machine-like  in  their  certainty  and  regularity. 

Eleventh :  Acquired  Unconscious  Actions. — Beyond  the  fore- 
going there  are  automatic  actions,  and  possibly  reflex,  which  are 
acquired  in  a  conscious  being,  but  which  are  below  consciousness  or 
which  take  place  in  the  temporary  interruption  of  consciousness, 
as  in  sleep.  Of  course  these  processes  of  unconscious  cerebration 
are  only  known  by  their  motor  effects ;  but  from  modifications  of 
our  mental  states  which  we  cannot  trace  to  the  action  of  conscious 
processes  we  are  often  made  aware  of  a  sub-conscious  power  which 
is  exerting  its  influence  in  some  manner  upon  the  development  of 
states  of  consciousness. 

§19.1  regard  it  as  extremely  unfortunate  that  the  term  volition 
has  come  to  refer  so  predominantly  to  choice  and  selection.  The 
foundation  fact  in  the  experience  is  the  putting  forth  of  power,  and 
conscious  choice  is  only  the  highest  development  of  that  process. 
Volition  exhibits  the  self-actiWty  of  the  Ego,  and  this  may  be, 
relatively  speaking,  either  resisted  or  unresisted.  The  latter  is 
almost  universally  described  as  involuntary.     I  have  followed  and 
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.shall  follov  the  tisnal  methods  of  designation,  because  I  deem  it 
hot>eless  to  effect  a  reform,  and  because,  unless  the  reform  were 
generally  accept«d,  much  confusion  would  result  from  any  attempt 
to  introduce  new  terms  or  materially  alter  the  meaning  of  the  old 
ones.  But  at  leaat  I  must  express  my  regret  at  the  existing 
eituation.  I  shall  continue  to  include,  however,  under  the  name 
volition,  the  dynamic  element  which  eEFectuates  all  Ego  action  ; 
and  regard  involuntary  action  as  being  still  volitiontU.  As  we 
have  seen,  selection  there  always  is  in  volition,  but  this  selection 
may  be  either  involuntary  or  voluntary,  the  latter  term  covering 
choice  between  opposed  ends. 

5  20.  Further  considerations  aa   to   the  different   phases   of 
volitional  experiences  we  will  postpone  to  subsequent  pftges. 


CHAPTER   XXIX. 
GENERAL  SUMMARY. 


4 


5  1 .  In  concluding  this  part  of  our  work,  we  will  recapitulate 
some  of  the  leading  results  of  our  study : — 

Firat.  States  of  Consciousness  arise  in  connection  with  some 
degree  of  complexity  in  the  central  system  of  the  nerve -structure. 
The  brain  in  vertebrates  is  the  index  of  cajiacity  for  cousciousness. 
In  the  absence  of  the  brain  proper,  as  in  invertebrates  and  some  of 
the  lowest  vertebrales,  an  equivalent  is  found  in  cerebral  or  cere- 
broidal  ganglia  which  are  centres  of  the  development  of  conscious- 
ness. But  in  proixjrtion  to  the  evolution  of  more  complex 
centres,  consciousDeBB  of  a  higher  degree  arises.  Coneciouenesg 
increases  in  complexity,  definiteness  and  heterogeneity  as  the  brain 
becomes  more  complex  and,  broadly  speaking,  as  it  increases  in 
eize,  particularly  of  the  cerebrum. 

§  2.  Second.  Some  degree  of  consciousness  exists  very  low 
down  in  the  scale  of  animal  life.  We  do  not  know  where  con- 
sciousness begins,  but  the  indications  are  that  it  leaches  almost 
to  the  lowest  limits  of  animal  existence. 

§  3.  Third.  When  once  consciousneas  is  developed  in  the 
species  its  genesis  in  the  individual  occurs  at  or  immediately  after 
birth.  This  statement  applies  definitely  to  man  and,  proceeding 
downward,  to  lower  species  of  vertebrates,  then  with  increasingly 
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less  certainty  into  the  invertebrate  kingdom,  till  we  reach  species 
respecting  whose  conscious  life  we  have  almost  no  knowledge. 

§  4.  Fourth.  Nervous  action  occurs  without  consciousness,  and 
is  then  either  Keflex,  Automatic,  or  Mixed.  In  reflex  action  the 
nervous  motion  begins  at  the  periphery  through  some  stimulus 
there  applied,  and  thence  proceeds  to  a  centre  and  is  reflected  again 
to  the  periphery.  In  automatic  action  the  movement  begins  at 
the  centre  and  proceeds  outward  toward  the  peripheiFy.  Very 
complex  movements  may  be  made  through  unconscious  nervous 
action. 

§  5.  Fifth.  In  conscious  experience  the  same  nervous  agencies 
are  at  work,  and  they  operate  in  the  modes  which  have  just  been 
described.  Consciousness  arises  as  the  nervous  movements  are 
less  prompt,  certain,  and  direct,  and  are  more  impeded,  slow  and 
diffused  at  the  centres. 

§  6.  Sixth.  All  conscious  experience  is  an  experience  of  some 
form  of  motion  and  resistance,  and  consciousness  exists  in  all 
degrees,  growing  always  from  the  most  simple,  indefinite  and 
homogeneous  to  the  most  complex,  definite  and  heterogeneous. 

§  7.  Seventh,  CJonsciousness  is  always  the  same  in  kind,  dif- 
fering only  in  degree,  and  it  always  has  three  aspects.  Feeling, 
Cognition,  and  Volition,  all  of  which  belong  to  every  state  of  con- 
sciousness, though  there  is  usually  a  preponderance  of  one  over 
the  other  in  a  given  state  suflBcient  to  characterise  the  state 
accordingly. 

§  8.  Eighth.  Feeling-Consciousness,  called  also  Sensori-Motor 
Consciousness  when  limited  to  the  effects  of  sensational  stimuli,  is 
the  primitive  form  of  consciousness.  In  this  experience  cognition 
is  at  its  minimum. 

§  9.  Ninth.  The  beginnings  of  feeling  are  peripherally-initi- 
ated feelings,  either  arising  in  connection  with  movements  of  the 
organism  outward  upon  the  environment,  or  movements  of  the 
environment  upon  the  organism.  Central  movement  outward  pro- 
bably marks  the  first  sensations;  these,  however,  are  closely 
connected  with  or  followed  by  movements  of  the  environment 
upon  the  organism  or  by  resistances  afforded  by  the  environment. 
Peripherally-initiated  feelings,  commonly  called  sensations,  are 
divided  into  groups,  according  to  the  points  of  their  nervous 
origination;  as  sensations  of  the  introsusceptive  and  repulsive 
system,  the  assimilative,  the  expulsive  and  the  reproductive,  and 
also  some  unlocated  sensations  relating  generally  to  the  organic 
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life.  The  first  of  these  groups  embraces  tlie  most  of  the  Kpi- 
penpheral  feelings,  and  the  others  the  most  of  the  Ento-peripheral. 

§  10.  Tenth.  Sensations  of  the  introsuseeptive-repulsive  sys- 
tem inclnde  sensations  of  epi-peripheral  tontact,  as  of  resistaoce 
and  non-resistance  in  various  differentiations,  namely  muscular 
contact,  dermal  contact  or  touch,  olfactory  contact  or  smell, 
gustatory  contact  or  taste,  auditory  contact  or  hearing,  ocular 
contact  or  sight.  Sensafions  of  the  other  syaf^ms  are  usually 
termed  organic  or  systemic. 

5  11.  Eleventh.  Centrally -initiated  feelings  arise  from  the 
CJii>iicity  of  the  central  nervous  syst«ra  which  has  experienced 
sensational  eicitation  to  undergo  re-excitation  from  the  self-acUvity 
of  the  centres,  which  re-escitation  gives  a  familiar  repetition  of 
the  original  exiierience  and  extends  through  motor  nerves  to  the 
periphenil  system,  also  producing  sensational  reactions.  These 
centrally-initiated  feelings  are  reproduced  peripheral  feelings  and 
likewise  what  are  usually  called  emotions  and  reproductions  of 
them. 

§  12.  Twelfth.  Feelings  of  all  classes  differ  as  to  their  quality 
respecting  pleasure,  pain,  or  neutrality  as  to  the  pair.  When  the 
action  and  reaction  which  cause  sensation  subserve  or  tend  to 
subserve  the  course  of  evolution  and  integration  of  the  organism, 
the  sensation  is  pleasurable ;  when  they  accomplish  or  tend  to 
accomplish  thereverse  result,  the  sensation  is  painful.  Indifferent 
or  neutral  sensations  are  jirdbably  those  whicli  are  so  minute  in 
their  effect  that  their  quality  cannot  he  distinguished  j  or  they 
may  arise  from  the  ueutralisation  of  one  sensation  by  another. 
Neutral  sensations  might  be  classed  with  pleasurable,  if  we  make 
a  dichotomy  as  to  quality. 

§  13.  Thirteenth.  Feelings  likewise  differ  as  to  quantity,  in 
point  of  intensivenesB,  or  acuteness ;  extensiveness  or  volume ; 
and  protensiveness  or  continuance. 

§14.  Fourteenth.  As  consciousness  becomes  more  specialised, 
differentiated  and  definite,  cognition  rises  intogreater  prominence. 
Cognition  appears  to  be  specialised,  definite  feeling.  Those 
excitations  whicli  produce  definite  effects  produce  cognition  ;  those 
which  produce  diffused  effects  cause  feeling.  The  most  important 
division  of  cognitions  is  into  Presentative  and  lleprcsentative. 
Every  cognition  has  its  presentative  and  representjitive  side,  the 
latter  being  the  result  of  the  dimhiishing  and  subsiding  motioQ 
after  the  culminating  point  of  the  wave  of  exeitjitJon  has  iiassed  on. 
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Representative  cognition  has  always  a  fainter  excitation  than  that 
of  presentative  cognition. 

§  15.  Fifteenth.  The  definite  specialised  currents  of  excita- 
tion which  are  concomitant  with  cognition  are  also  attended  with 
more  or  less  diffused  excitation  which  constitutes,  causes,  or  is 
concomitant  with  attendant  feeling.  Re- excitation  of  cognitive 
currents  hence  creates  more  or  less  excitation  of  feeling- 
movements.  As  distinguished  from  the  feeling  region  of  excita- 
tion, which  we  may  call  the  sensori-motor,  we  may  regard  the 
thought-region  as  idea-motor.  But  we  are  unable  at  present  to 
assign  any  definite  locations  in  the  brain  to  either  feeling  centres, 
or  thought  centres,  or  their  connections,  or  to  say  how  they  are 
related  to  each  other  in  position.  But  we  notice  a  general  corre- 
spondence between  the  development  of  intellectual  capacity  and 
the  development  in  complexity  and  size  of  the  fore-brain. 

§16.  Sixteenth.  Cognition  and  feeling  vary  inversely.  When 
the  nervous  force  in  motion  is  concentrated  into  the  cognitive 
channels,  there  is  less  dififusion  and  hence  less  feeling;  on  the 
contrary  the  greater  the  difiusion,  the  less  opportunity  for  defi- 
nite cognitive  consciousness.  But  with  increased  development 
of  capacity  for  complex  representations,  there  goes  an  increased 
capacity  for  the  representative  feelings  which  they  arouse  and 
which  accompany  them.  Therefore  as  intelligence  grows  in  com- 
plexity capacity  for  a  variety  of  emotions  increases,  and  with  the 
integration  of  intelligence,  integration  of  the  emotions  occurs, 
thus  generating  higher  developments  of  emotional  consciousness. 

§  17.  Seventeenth.  A  leading  characteristic  of  cognitive  con- 
sciousness is  its  seriality  of  impressions.  This  is  necessitated  by 
the  definiteness  of  cognitions,  whereas  in  consciousness,  which  is 
indefinite,  many  impressions  occuiTing  simultaneously  are  blended, 
and  the  result  is  feeling.  As  definiteness  increases  and  integra- 
tion progresses  the  tendency  is  obviously  toward  a  succession  of 
experiences  as  making  up  conscious  life. 

§  18.  Eighteenth.  With  all  consciousness  is  a  consciousness  of 
power  either  passive  or  suffering,  or  active.  Every  feeling  and 
every  cognition  involves  a  consciousness  of  self  resisting  inward 
action,  or  actively  moving  outward.  This  consciousness  is  the 
foundation  of  volition. 

§  19.  Nineteenth.    In  connection  with  states  of  consciousness 
movements   along   efferent   nerves   generate  movements   of    the 
organism,  of  which  we  have  sensations  through  the  afferent  nerves 
VOL.   I.  C  C 
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comTnunicating  with  the  centres.  Whenever  a  jKiinful  seneation 
is  generated  either  from  impact  of  the  environment  upon  the 
organism  or  of  the  organisra  on  the  environment,  motion  is 
ratliiited  outward  from  the  centres.  If  the  cause  of  the  pain 
continues  to  operate,  vitality  is  lowered  and  all  action  tends  to 
abate.  If  by  movement  the  cause  of  pain  is  removed  a  pleasur- 
able sensation  follows.  When  pleasure  is  generated  outward 
motion  is  abat«d  at  first  and  then  stimulated  to  an  increase.  Tlie 
outward  motion  then  which  puin  causes  is  drawn  into  those 
channels  in  which  a  relief  from  pain  in  effected.  A  selection  of 
movements  thus  liegins:  this  selection  is  volitional,  but  not  what 
is  usually  called  voluntary  ;  on  the  contrary,  it  is  involuntary. 

5  20.  Ttventielk.  When  a  pain  is  repeated,  there  ia  represented 
the  set  of  movements  which  previously  gave  relief  from  pain, 
nceonipanied  by  a  represented  pleasumble  feeling,  the  fainter  repe- 
tition of  the  fonner  vivid  feeling.  With  this  represented  state 
is  alHo  repeated  the  initiation  of  the  actual  movements  themselves 
which  gave  the  original  pleasure.  There  is  a  repetition  of  the 
motor  features  of  the  former  state.  The  present  pain  operates 
as  a  motive  to  action ;  the  idcyi  of  the  movements  accomplishing 
a  relief  gives  an  end  of  action. 

5  21.  Twenty-fii'st.  When  a  movement  away  from  pain  and 
toward  a  represented  pleasure  as  an  end  begins  and  is  inhibited  at 
the  periphery  a  state  of  desire  arises,  wliich  is  will  without  power 
to  realise.  When  the  movement  toward  an  end  ia  inhibited  at 
the  centres  by  other  represented  pleasures  we  have  the  full 
development  of  a  complete  volition,  choice  between  conflicting 
ends.  Oue  set  of  represented  movements  consciously  prevails 
over  and  extinguishes  another  set  with  more  or  less  certainty  as 
the  will  is  powerful  or  weak. 

§  32.  Tiveiity- second.  Volitional  consciousness,  then,  is  the 
consciousneSB  of  the  self-activity  of  the  Ego  as  reacting  upon  the 
Non-Ego  environment.  This  self-activity  ia  not  always  conscioue, 
but  so  far  as  it  is  conscious  it  is  volitional.  Volitional  action 
may  be  subdivided  into  involuntary  and  voluntary,  the  latter 
including  action  involving  conscious  choice  and  the  former  all 
other  conscioua  action. 

§  23,  It  is  obvious  that  the  imiwrtant  question  now  presented 
to  us  is.  What  det^jnnines  representative  states?  To  ascertain 
the  laws  of  the  differentiation  and  integration  of  mental  stjites  is 
of  the  iirst  conseijuence,  for  without  this  we  hiive  no  science  of 
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mind's  development,  as  feeling,  intellect  or  volition ;  nor  of  the 
reactive  influence  of  mind  upon  matter.  We  have  investigated 
the  genesis  of  states  of  consciousness  generally  in  respect  to 
each  of  the  three  aspects.  The  genesis  of  particular  states  in 
their  relation  to  one  another  is  nothing  else  than  the  develop- 
ment of  states  of  consciousness,  which  we  are  now  about  to  consider.* 

*  I  may  havo  in  some  places  laid  myself  open  to  the  charge  of  inconsistency 
or  uncertainty  as  to  my  ideas  upon  the  subject  of  the  connection  of  mind  and 
body.  I  have  generaUy  spoken  of  mental  states  as  concomitant  with  nenrous 
states ;  but  in  some  places  I  have  employed  language  indicat  ing  or  implying  a 
causal  connection.  In  each  case  I  have  used  words  which  seemed  to  me  best 
calculated  to  make  clear  to  the  reader  the  fact^  I  then  wished  to  bring  to  his 
mind,  wholly  irrespective  of  any  final  considerations  as  to  the  nature  of  the 
connection  of  mind  and  body.  I  must  accordingly  ask  the  forbearance  of  the 
leader  in  this  respect,  till  we  come  to  consider  that  question  by  itself,  when  I 
shall  define  my  positions  as  best  I  am  able.  TiU  then  I  do  not  wish  irrevocably 
to  commit  myself  nor  my  reader  to  any  positive  declarations  or  hypotheses,  though 
of  course  my  position  in  the  matter  must  be  more  or  less  evident. 


c  c  2 


Part  V. 


FACTORS  OF  THE  DEVELOPMENT  OF 
STATES  OF  CONSCIOUSNESS. 


*  Farther,  the  doctrine  of  evolution  derives  man,  in  his  totality  from  the  inter- 
action of  organism  and  environment  through  countless  ages  past.  The  human 
understanding,  for  example  ....  is  itself  a  result  of  the  play  between  organism 
and  environment  through  cosmic  ranges  of  time.* — Tyndall,  BelfcLtt  Addreu, 
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CHAPTER  XXX. 

ORGANISED  INHERITANCES. 

§  1.  There  must  be  a  structural  constitution  of  some  sort  in 
order  that  consciousness  may  be  developed.  This  structural  con- 
stitution may  be  mental  or  physical,  or  both,  according  to  the 
hypotheses  we  entertain  as  to  the  connection  of  mind  and  matter. 
But  at  all  events  the  mental  development  proceeds  alongside  of 
the  physical,  and  to  some  considerable  degree,  at  lefiist,  is  depen- 
dent on  the  latter.  The  physical  structure  is  developed  from  a 
germ  or  germs ;  and  the  germ  has  the  potentiality  of  the  adult, 
being  contained  somehow  within  it,  but  subject  to  modifying  in- 
fluences in  the  development.  From  the  fertilised  ovum,  as  we 
•  have  seen  in  a  former  part,  the  individual  grows ;  and  each  in- 
dividual is  developed  after  his  own  kind.  We  say  then  that  the 
individual  structure  is  inherited,  and  that  its  structural  develop- 
ment, determining  also  in  a  degree  its  functional  development, 
has  been  pre-arranged  and  organised  in  former  individuals. 

§  2.  A  very  considerable  portion  of  our  conscious  life  is  trace- 
able to  pre-organised  inheritances  of  one  sort  and  another.  In 
the  first  place  the  general  bodily  structure  with  its  determinations 
to  a  variety  of  functions  is  inherited.  This  fixes  the  general 
character  of  the  individual's  life.  The  life  of  the  insect  is  not 
that  of  the  mollusk ;  that  of  the  fish  is  not  that  of  the  serpent ; 
that  of  the  eagle  is  not  that  of  the  elephant  nor  that  of  the  dog ; 
nor  is  the  life  of  the  dog  that  of  the  horse.  The  life  of  man  is 
not  that  of  the  lower  mammal ;  nor  is  the  life  of  the  barbarian 
that  of  the  enlightened  European.  There  may  be  points  of  resem- 
blance between  any  two,  but  there  are  distinguishing  character- 
istics which  are  propagated  and  determine  individual  life.  These 
appear  in  mental  life  as  appetites,  instincts,  likes,  dislikes,  apti- 
tudes or  capacities.  We  hence  find  among  our  inheritances 
affecting  states  of  consciousness  certain  predispositions  to  the 
development   of  particular   feelings,   volitions,  and    cognitions. 
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These  prediapositions  are  organised  in  the  individual  strueture, 
and  exert  a  potent  inflnence  uiwn  the  formation  of  onr  states  of 

consciousness. 

5  3.  Without  attempting  to  discriminate  accurately  between 
mind  and  ixidy,  and  without  asserting  that  the  following  divisions 
are  independent  or  mntuallj-esclusive,  we  may  assign  organised 
inheritances  to  three  groups,  as  follows : 

General  Physical  Inheritances. 

General  Capacities  for  Mental  Experiences. 

Predisixisitions  t«  Specific  Mental  Experiences. 

These  three  gronps  we  will  consider  in  their  order. 

(.GNEKAL  PHYSICAL   INHEIUTANCES. 

5  4,  Physical  inheritances  embrace  all  the  influences  upon  the 
development  of  states  of  consciousness  which  arise  from  the 
general  physical  constitution  transmitted  from  one  indindiial  or 
a  jiair  of  individuals  to  offsping.  The  first  class  of  these  upon 
which  it  is  desirable  to  fix  our  attention  is  Coinmon  Gluiractera  of 
Species.  These  are  transmitted  with  such  regularity  and  certainty 
that  for  a  long  time  it  was  considered  true  that  each  species  was  a 
separate  and  independent  creation  and  that  no  process  in  nature 
ever  caused  one  species  to  pass  by  development  into  another. 
Although  this  conclusion  is  not  trne,  yet  the  peculiarities  of 
species  are  preserved  without  much  modification  through  long 
lines  of  individuals,  and  hence  determine  very  considembly  the 
life  of  a  given  individual. 

5  5.  Subordinate  to  the  species  common  peculiarities  of  race 
are  perpetuated,  occasioning  similarities  and  ditTerences  of  blood. 
The  Oiucftsian  is  very  different  from  the  Mongolian ;  the  African 
from  the  American  Indian.  Distinctive  marks  of  race  atfecting 
mental  life,  also  flirough  the  physical  structure,  are  transmitted 
through  many  generations,  and  no  human  being  is  unaffected 
by  them.  Hence  a  second  class  of  general  physical  inheritances 
is  the  Common  Ch-aractera  of  Race. 

§  6.  In  addition,  we  have  to  note  the  Common  Characters  of 
Fum'dy.  These  are  not  preserved  for  as  long  a  time  and  through 
as  extended  a  succession  as  the  two  former.  Family  chanicfers 
are  of  such  a  nature  that  they  can  be  more  readily  modified  and 
even   eradicated  than  can  race  or  species  peculiarities.     Never- 
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theless  they  are  sufficiently  persistent  to  make  them  a  very 
appreciable  factor  in  the  individual  life. 

§  7.  A  further  set  of  likenesses  is  preserved  and  described 
under  the  term  Temperament.  Peculiar  arrangements  of  the 
structure  and  functions  of  the  muscular,  vascular,  digestive, 
nervous  and  other  sets  of  organs  will  secure  permanent  traits  in 
human  character.  A  strong  propensity  to  quick,  ardent,  and 
impetuous  feelings,  to  mirth,  gaiety,  and  hopefulness,  we  distin- 
guish as  a  temperament  and  call  it  sanguine.  A  predominating 
tendency  to  an  equable  or  sluggish  life,  leading  to  quiet  and 
regular  habits,  self-control  and  balance  of  all  the  faculties  we 
characterise  as  a  phlegmatic  temperament ;  and  so  on  in  varying 
divisions  according  to  different  authors.  We  must  observe,  then. 
Common  Characters  of  Temperament. 

§  8.  There  are  also  Comm,on  National  CharaMerSj  which  are 
formed  by  long  continued  social  connections  creating  and  mould- 
ing and  transmitting  a  national  life.  These  are  often  the  same  to 
a  partial  extent,  at  least,  as  race  and  family  characters.' 

§  9.  Again,  there  are  Common  Chara^ers  of  SeXy  which  are 
perpetuated  through  generations.  There  are  differences  between 
the  masculine  and  feminine  mind,  which  no  education  can  alter, 
and  which  continues  as  permanent  characteristics  of  sex.  Some 
mental  states  are  peculiar  to  men  and  some  to  women.  These  sex 
peculiarities  have  a  very  important  influence  upon  the  whole  life 
of  the  individual,  more  important  than  any  peculiarities  we  have 
mentioned,  save  those  of  species. 

§  10.  Inherited  Health  and  Morbidity  have  a  most  powerful 
effect  upon  individual  development.  The  strongest  survive  longest, 
and  reach  the  highest  development ;  the  weakest  are  the  soonest 
to  perish,  and  have  the  most  contracted  development.  It  must  be 
remembered,  however,  in  qualification  of  the  above  statement  that 
a  high  degree  of  intelligence  may  be  developed  in  connection  with 
a  weak  body  and  may  entirely  counteract  its  disadvantages.  The 
general  law,  however,  is  that  of  the  longer  *  survival  of  the  fittest.'^ 

§  11.  VVe  have  now  mentioned  as  among  the  most  prominent 
and  controlling  General  Physical  Inheritances,  the  following : — 

Common  Characters  of  Species. 
Common  Characters  of  Race. 

>   Ribot'3  Heredity,  Part  I.  Chap.  VIII. 

2  Darwin's  The  Origin  of  Species,  Chap.  FV. 
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Common  Characters  of  Family. 
Common  Characters  of  Temperament. 
Common  National  Characters. 
Common  Characters  of  Sex. 
Health  and  Morbidity. 

Other  groups  might  be  cited,  but  the  above  are  of  chief  conse- 
quence. I  shall  not  attempt  either  to  trace  the  course  of  develop- 
ineut  of  these  influences  or  to  follow  their  effects  into  mental 
atatea.  This  ground  is  largely  covered  by  the  science  of  antliro- 
pology,  and  although  by  no  means  out  of  place  here,  a  full  esposition 
of  the  operation  of  these  transmitted  organisations  wouJil  extend 
this  work  beyond  proper  limits.  I  shall  content  myself,  therefore, 
with  mentioning  the  more  important  factors  embraced  imder 
heredity,  without  attempting  to  delineate  the  courses  of  their 
action  specifically  or  venturing  to  assign  their  respective  qimntita- 
tive  values.  This  last  presents  an  almost  uneiqilored  field  to  the 
future  student  of  psychology. 

§  12.  In  tracing  backward  inheritances  of  organisation,  we  are 
referred  from  one  individual  to  another  and  another  indefinitely. 
In  individual  cases,  it  is  very  extraordinary  to  find  any  record  kept 
of  peculiarities  of  mind  or  body.  We  can  hardly  ever  learn  any- 
thing of  scientific  value,  except  by  comparison  of  persons  living 
— son  with  father  and  grandfather,  for  instance — and  sometimea 
hy  aid  of  definite  recollections  of  living  persons.  We  may  thus 
leam  of  fiimily  traits.  Through  political  history  we  can  also  leant 
something  of  race  and  national  characters ;  through  natural  history, 
of  sjiecies  and  sex.  When,  after  viewing  the  human  race  as  a 
whole,  we  attempt  to  account  for  the  genesis  of  the  human 
organism,  we  are  greatly  embarrassed  by  the  absence  of  definite  and 
certain  facts.  All  that  can  be  said  upon  the  subject  in  the  present 
state  of  knowledge  has  been  said  by  some  of  the  most  careful  and 
thorough  scientists  the  world  has  ever  seen.  There  can  be  no 
reasonable  doubt  of  the  gradual  evolution  of  all  animal  life  from 
lower  types,  man  from  tower  animal  forms,  these  latter  in  turn 
from  still  lower,  and  so  on  till  the  beginnings  of  protoplastic  life 
are  reached.  This  we  have  gone  over  in  Part  III.  of  our  work. 
But  to  attempt  to  trace  back  our  specific  physical  inheritances  to 
their  definite  sources  is  a  task  which  seems  entirely  hopeless.  All 
that  can  be  obtained  is  general  facts  in  various  ranges  of  extent 
and  probability. 
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§  1 3.  Still  more  subtle  than  any  of  the  inheritances  we  have 
mentioned  are  those  organisations  of  the  nerve-system  which  give 
rise  to  the  molecular  motions  which  attend  specific  mental  pre- 
dispositions. Of  these,  however,  we  know  little  save  through  intro- 
susceptive  examination  of  mental  states.  We  will,  therefore,  pass 
at  once  from  the  physical  to  the  mental  side  of  heredity. 

GENERAL   CAPACITIES   FOR   MENTAL   EXPERIENCE. 

§  14.  The  problem  of  the  connection  of  mind  and  body  meets 
us  at  every  turn.  But  it  has  proved  the  most  insoluble  of  psycho- 
logical problems.  However  far  we  may  have  been  able  to  carry 
our  discoveries  of  correlations  or  correspondences  between  body 
and  mind,  there  have  been  at  no  time  any  facts  brought  to  light 
which  indicate  the  slightest  approach  to  a  scientific  identification 
of  the  two.  Admitting  in  the  fullest  details  a  qualitative  and 
quantitative  correlation  between  mental  states  and  molecular 
nervous  changes,  there  is  just  as  wide  a  gulf  between  matter  and 
mind  as  there  would  be  without  such  correlation.  It  has  already 
been  postulated  that  we  can  have  no  knowledge  of  the  substance 
either  of  matter  or  mind ;  consequently  we  have  no  means  of 
knowing  whether  the  two  are  the  same  or  different.  Moreover 
there  is  ever  present  as  a  primary  fact  of  mental  experiences  a 
perpetual  discrimination  of  self  from  not-self;  this  antithesis  is 
presupposed  in  every  conscious  experience,  and  is  nerve-eliminated ; 
but  self  is  known  to  us  only  as  mind,  not-self  only  as  matter, 
or  as  attribute  of  mind  through  reflection.  It  seems  thus  that 
every  attempt  to  identify  mind  and  matter  must  always  fail. 
Nevertheless,  there  is  a  connection  of  some  sort  between  them, 
and  apparently  a  mutual  action  and  reaction.  But  a  full  discus- 
sion of  the  questions  relating  to  this  connection  of  body  and  mind 
must  be  relegated  to  philosophy.  These  are  really  the  final  ques- 
tions of  psychology,  and  can  best  be  treated  after  we  have  completed 
our  examination  of  the  phenomenal  characters  of  states  of  con- 
sciousness and  fully  traced  their  developments. 

§  15.  If,  however,  the  mutual  exclusion  of  mind  and  matter  be  a 
postulate,  in  enumerating  the  organised  inheritances  which  are 
factors  in  the  production  of  states  of  consciousness,  we  must  conclude 
that  along  with  the  bodily  organism  we  inherit  capacities  for  all 
the  mental  operations,  that  is  capacities  for  feeling,  cognition,  and 
volition.     We  know  that  our  physical  organism  is  derived  from  the 
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organisms  of  father  and  mother.  The  parents  we  believe  had 
mind;  and  it  ia  fiufEcieutly  evident  that  we  were  not  horn  with 
more  than  the  rudiments  of  the  mind  we  jwssess,  but  Ihat  from 
those  rudiments  oiir  mind  has  grown  to  its  present  condition. 
Some  capacity  for  mental  development,  accordingly,  we  inherit. 
^\Tjat  that  capacity  is  or  whence  it  arose  we  do  not  know,  but 
at  least  it  exists  correlatively  to  the  physical  life  of  the  con- 
Bcious  being  on  all  the  three  sides  of  states  of  consciousness.  We 
inherit  cai»icities  for  feeling,  knowiug,  and  willing  in  all  their 
varieties, 

5  16.  It  may  be  objected,  to  |je  sure,  that  all  we  inherit  is  n 
physical  organism  capable  of  movement  and  of  receiving  sensible 
impressions;  that  with  movement  arises  feeling  of  movement,  anij 
this  ia  the  beginning  of  mind.  But  gTO.nting  all  this,  one  of  two 
suppositions  must  be  made.  The  first  is  that  a  movement  and  a 
feeling  are  of  the  same  kind,  and  that  the  movement  makes  or  is 
both  the  material  and  the  efficient  cause  of  the  feeling,  which,  if 
true,  is  an  identification  of  matter  and  mind.  The  other  eup{x>si- 
tion  is  that  a  movement  and  feeling  are  different  in  kind,  and  that 
the  two  arise  concomitantly,  or  that  the  movement  is  the  occasion, 
a  sort  of  formal  cause,  the  per  quod  of  the  rise  of  the  feeling. 
If  this  last  be  the  truth  we  are  driven  to  one  of  three  results: 
either  something  can  come  from  nothing,  or  there  is  a  creative 
force  in  matter,  or  we  inherit  with  our  bodily  organism  a  power 
active  and  passive  for  the  experience  and  manifestation  of  feeling, 
volition  and  cognition.  The  third  of  these  T  believe  to  be  the 
only  tenable  and  self-consistent  concJusion. 

PREDISPOSITIOSS   TO   SPECIFIC    MENTAL    EXPERIENCES. 

5  17.  This  class  of  organised  inheritances  runs  into  both  of 
the  two  former,  and  hence  does  not  raise,  by  an  attempt  to  dis- 
tinguish the  mental  and  the  physical,  the  questions  of  the  con- 
nection of  mind  and  body,  or  the  origin  of  either.  I  mean  to  in- 
clude under  the  above  title  whatever  prediaixisitions  are  inherited 
toward  specific  or  particular  states  of  conaciousnees,  irrespective 
of  whether  their  origin  may  be  considered  mental  or  physical. 
Factors  which  are  usually  considered  physical  and  factors  which 
are  usually  regarded  as  mental  are  both  concerned  in  the  product. 

5  18.  We  will  consider  Predispositions  to  Specific  Mental  Ex- 
periences under  three  subdivisions;  namely. 
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1.  Predispositions  to  Feeling. 

2.  Cognitive  Predispositions. 

3.  EflFerent  Active  Predispositions. 

1.  Predispositions  to  Feeling. 

§  19.  Eaxjh  individual  is  predisposed  to  certain  states  of  con- 
sciousness, characteristically  states  of  feeling  coming  from  his  in- 
herited physical  and  mental  constitution.  On  the  physical  side,  these 
inheritances  are  the  inheritances  of  species,  race,  family,  sex  and 
the  like,  which  we  noticed  in  our  first  division  of  this  chapter. 
On  the  mental  side  they  are  exhibited  as  states  of  feeling. 

§  20.  In  the  peripheral  system  there  are  inheritances  which 
affect  sensational  experience  in  very  perceptible  degrees.  Of 
course  imperfection  of  an  organ  prevents  many  of  the  normal  ex- 
periences which  arise  from  a  healthy  condition,  and  this  is  fre- 
quently perpetuated.  But  where  the  organs  are  normal  many  pecu- 
liarities are  noticed  as  transmitted  from  parent  or  grandparent  to 
child,  and  iiideed  through  races.  Southern  races  have  a  much  finer 
degree  of  tactile  sensibility  than  northern.  Variations  in  the 
sensibility  to  tickling  may  also  be  instanced.  *  There  are  whole 
families  that  are  insensible  to  this,  while  others  are  so  sensible  to 
it  that  the  slightest  touch  will  produce  syncope.'  ^  Acuteness  or 
dulness  of  sight  is  often  inherited;  susceptibilities  to  colour  in 
varying  degrees  down  to  colour-blindness  are  notoriously  trans- 
mitted, together  with  all  sorts  of  optical  imperfections.  The  apti- 
tude for  or  obtuseness  to  musical  discriminations  furnishes  perhaps 
as  remarkable  instances  of  hereditary  transmission  as  anything 
connected  with  sensational  experiences.  The  likes  and  dislikes  of 
smell  and  taste  give  other  prominent  examples.  Acuteness  of 
smell  is  transmitted  in  many  animals,  notably  the  dog,  and  in 
some  races  of  men,  as  in  the  North- American  Indians  and  some 
negroes.  Dislike  to  some  articles  of  food  is  often  inherited,  as  the 
antipathy  for  cheese,  noted  by  many  authors,  probably  observed 
by  most  people  in  the  course  of  their  own  experience. 

§  21.  Those  ento-peripheral,  organic,  or  systemic  feelings 
which  give  rise  on  their  volitional  sides  to  appetites  are  the  results 
of  organic  inherited  conditions.  Here  pain  from  deprivation  and 
pleasure  from  gratification  are  certain  results,  made  primary 
organic  necessities  of  experience  through  predispositions  organised 
in   a   long  series  of   individuals ;    running   back   indeed  to  the 

•  Ribot's  Heredity,  Chap.  II. 
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beginnings  of  life,  eince  as  life  is  organised  the  gratification  of 
these  appetites  (at  least  the  natural  appetites)  is  indis^ien sable 
to  the  continuance  of  animal  existence. 

§  22.  Emotional  predispositions  are  frequently  traceable.  The 
same  emotions,  however,  may  not  be  instinctive  in  two  different 
individuals,  or,  if  instinctive,  may  be  so  in  different  degrees. 
Although  the  inBuence  of  predispositions  is  so  blended  with  that 
of  individual  circumstances  that  it  is  extremely  difficult  to  deter- 
mine the  degree  in  which  the  two  classes  are  complicated,  yet 
in  general  where,  especially  in  early  life,  distinct  and  prominent 
forms  of  emotion  are  discerned  as  frequently  recurrent  in  a 
person's  character,  an  element  of  heredity  may  be  presumed. 
Some  feelings  are  so  comi)lctely  and  thoroughly  instinctive  that 
they  are  developed  prominently  in  direct  opposition  to  education. 
Frequently  peculiarities  of  emotional  nature  can  be  traced  to  a 
parent  or  grandparent,  even  where  the  descendant  has  been 
brought  up  under  circumstances  which  would  naturally  lead  to  an 
entire  etippression  of  all  such  characteristics ;  and  sometimes  when 
they  are  for  the  most  part  suppressed,  they  burst,  forth  at  unex- 
pected moments  in  a  manner  wholly  unaccountable  except  upon 
the  supposition  of  inheritance. 

§  23,  Many  of  the  emotions  manifested  in  early  childhood 
are  decidedly  instinctive.  Children  frequently  show  pronounced 
tendencies,  even  in  infancy,  toward  auger,  jealousy,  peevishness, 
hatred,  mirthfulness,  and  other  feelings.  The  different  tempera- 
ments are  early  marked.  Undoubtedly  in  many  cases  outside  ex- 
citation or  internal  disturbance  occasion  these  manifestations  of 
feeling,  but  they  not  seldom  occur  under  circumstances  leaving 
little  room  for  doubt  of  the  influence  of  heredity. 

§  24.  Natural  affection  is  the  most  striking  example  of  instinc- 
tive feeling.  The  love  which  a  mother  has  for  her  child  is  not 
a  matter  of  education,  but  ia  spontaneous.  Education  modifies, 
but  neither  produces  nor  eradicates  it.  Without  certain  sensa- 
tions and  associations  in  the  individual  experience,  it  could  not 
become  developed;  but  allowing  the  ofifices  and  value  of  these, 
in  order  to  account  for  (he  certainty,  irresistible  strength  and 
fulness  of  the  emotion,  an  inherited,  instinctive  inclination  is 
necessary.  It  is  often  superior  in  strength  to  the  products  of  the 
strongest  associations. 

5  25.  The  emotion  of  love  between  the  sexes  has  a  large 
portion  of  instinct  involved.     It  is  perhaps  best  illustrated  in  the 
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case  of  *love  at  first  sight.'  Upon  sight  of  the  object,  the 
emotion  springs  at  once  into  fulness,  and  possesses  the  whole 
being.  No  association,  no  reflection,  no  observation  makes  it  in 
any  degree  stronger.  It  seems  to  exist  latent  in  the  mental 
system. 

§  26.  Pleasures  and  pains  of  all  sorts  generally  contain  an 
element  of  instinct  which  regulates  their  character  or  degree. 
This  will  be  still  further  illustrated  when  we  come  to  consider 
volitional  movements.  We  have  already  mentioned  the  likes  and 
dislikes  of  sensational  experience.  In  emotional  and  intellectual 
experiences  we  observe  the  same  things.  Instinctive  appreciations 
of  the  beautiful,  the  true,  and  the  good  may  be  traced.  So  a 
person  who  has  a  native  high  degree  of  pleasure  in  certain  in- 
tellectual exercises  to  the  exclusion  of  others,  is  frequently  able 
to  refer  it  to  ancestral  origin.  In  fine  all  our  feeling-conscious- 
ness contains  instinctive  elements  as  predispositions  to  specific 
modes  of  feeling,  sometimes  very  minute  and  sometimes  very 
conspicuous. 

2.  Cognitive  Prediapoaitions. 

§  27.  If  tendencies  to  feeling  are  inherited,  with  them  go 
tendencies  to  certain  cognitive  states.  The  strength  and  cer- 
tainty of  our  fundamental  discriminations  are  greatly  enhanced  by 
inherited  tendencies.  It  is  difficult  to  see  how  anything  more 
than  the  first  clear  experience  of  motion  and  resistance  is  needed 
to  raise  to  its  maximum  strength  the  discrimination  between  Ego 
and  Non-Ego,  though  many  repetitions  of  the  action  and  reaction 
may  be  necessary  before  any  clear  persistent  consciousness  is 
developed.  And  the  strength  of  representation  must  be  in- 
fluenced extensively  in  this  way,  a  prompt  and  certain  association 
of  the  different  characteristics  of  phenomena  being  powerfully 
aided  by  inherited  tendencies.  So  with  all  the  fundamental  dis- 
criminations and  identifications  ^hich  the  mind  makes  in  percep- 
tion, as  of  distance,  superficial  area,  and  solidity.  The  delicacy, 
completeness  and  certainty  of  those  fundamental  cognitions,  and 
the  rapidity  with  which  they  were  acquired,  attest  the  presence  of 
an  inherited  determination  to  particular  associations. 

§  28.  Moreover,  we  cannot  explain  the  existence  in  the  mind 
of  a  great  deal  of  what  is  termed  axiomatic  and  necessary  truth 
without  heredity.  Such  truths  are  held  as  necessary  because 
they  are  the  result  of  convictions  organised  in  the  mind.     They 
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represent  experiences  not  merely  univc-reitl  at  the  present  time 
but  universal  throughout  all  past  time,  Consciousneae  is 
irresistibly  pretlisposed  to  certain  cognitions.  All  those  propo- 
Bitions  of  which  the  negation  cannot  be  conceived  are  of  this 
character.  Whenever  anything  is  cognised  as  impossible,  there 
is  furnished  an  instance  of  heredity  as  determining  cognition. 
The  impossibility  of  conceiving  the  annihilation  of  m&tter  or  a 
limitation  to  space  save  by  a  resisting  force,  or  the  destruction 
of  force,  and  similar  impossibilities  of  thought,  is  Used  and 
certain  in  the  individual  mind  from  the  first  experience.  So  also 
the  truth  of  propositions  like  '  two  and  two  make  four '  is  as 
certain  to  us  as  certainty  can  he  from  the  beginning.  The  early 
inseiiarableness  of  assoiiationB  on  the  part  of  the  individual  by 
which  such  cognitive  states  arise  is  the  result  of  a  long  course  of 
hereditary  experience.  When  we  come  to  deal  with  the  products 
uf  cognition  we  shall  have  occasion  for  a  full  discussion  of  necessary 
and  contingent  truth.  Consequently  I  shall  iu  this  place  only 
advert  to  the  fact  that  heredity  is  essential  to  the  explanation  of 
the  original  certainty  of  necessary  beliefs  and  the  postulates  of 
knowledge,  as  such  certainty  occurs  in  the  individual  mind.  We 
are  so  organised  that  we  have  no  power  to  think  or  believe  other- 

5  29.  The  inheritance  of  particular  apt itudes  for  special  lines 
of  cognitive  association  is  a  matter  of  ordinary  observation.  This 
is  expressed  by  such  common  ascriptions  of  intellectual  jMwers  as 
'  He  has  a  remarkable  memory  ; '  '  He  has  mnch  native  talent ; ' 
*  His  imaginative  i>owers  are  extraordinary ; ' '  His  natural  reason- 
ing ability  is  very  great,'  While  in  these  cases  the  influence  of 
education  and  cultivation  is  considerable,  still  in  all  instances  of 
what  is  termed  'native  aptnees,  the  hereditary  element  is  pi-e- 
dominant  and  necessary  to  explain  the  aptitude.  Professor  Kibot, 
in  treating  of  Heredity  of  the  Imagination,'  gives  an  interest- 
ing list  of  names  illustrating  Kimily  transmission  of  talent  of  one 
sort  and  another,  especially  in  the  cases  of  poets,  painters  and 
musicians.  He  finds  that  in  a  given  list  of  fifty  poets,  twenty  bad 
illustrious  relatives ;  among  forty-two  painters,  twenty-one  were 
similarly  connected.  Besides,  he  shows  the  direct  inheritance  of 
the  special  fonns  of  ability  which  distinguish  particular  eminent 
personages.  Aristophanes  had  three  or  four  sons  in  whom  the 
comic  poetical  talent  appeared.  Coleridge  h.od  two  sons  and  one 
lliirUitg.  Pan  I.  Ciiiip.  IV. 
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daughter  in  whom  his  peculiarities  of  intellectual  character  were 
noticeable.  Murillo  had  two  uncles  and  one  cousin,  painters  of 
merit.  Paul  Potter's  father  was  a  landscape  painter.  In  Titian's 
family  there  were  no  less  than  nine  painters  of  merit.  The  Bach 
family  in  relation  to  music  is  regarded  by  Professor  Ribot  as  *  per- 
haps the  most  distinguished  instance  of  mental  heredity  on  record. 
It  began  in  1550,  and  continued  through  eight  generations.  .  . 
During  a  period  of  nearly  200  years  this  family  produced  a 
multitude  of  artists  of  the  first  rank.  There  is  no  other  instance 
of  such  remarkable  talents  being  combined  in  a  single  family.  .  . 
In  this  family  are  reckoned  twenty-nine  eminent  musicians.'  The 
list  is  continued  to  men  of  science,  embracing  Aristotle,  his  father 
and  son  ;  Jacques  Bemouilli,  with  seven  descendants  distinguished 
in  some  branch  of  science ;  Jean-Dominique  Cassini,  astronomer, 
and  his  son,  grandson,  and  great-great-grandson.  It  is  also  ex- 
tended to  men  of  letters,  with  many  conspicuous  instances. 

§  30.  The  intellectual  aspects  of  the  state  of  mind  called  belief 
should  here  be  noticed  as  being  affected  by  inheritance.  There 
is  a  volitional  element  expressed  by  the  phrase  preparedness  to  act^ 
which  is  implied  in  every  belief ;  but  representation  furnishes  the 
intellectual  constituents.  Most  of  the  necessary  truths  at  least, 
and  probably  all,  can  be  viewed  as  beliefs.  The  postulate  of  the 
uniformity  of  nature  most  conspicuously  involves  belief.  In  per- 
ception even  there  is  much  belief.  In  the  formation  of  these 
states  of  belief,  hereditary  predispositions  all  the  time  enter  as 
important,  and  frequently  as  determining,  factors. 

§  31.  It  is  scarcely  necessary  to  remark  that  in  all  those  cases  of 
inherited  predispositions  to  feeling  which  have  been  just  mentioned 
inherited  cognitive  aptitude  is  also  concerned.  Especially  is  this 
true  of  the  perceptive  elements  of  such  experiences.  Equally  in 
volitional  experiences  are  inherited  cognitive  tendencies  requisite 
to  explain  the  rise  of  those  experiences.  All  this  follows  neces- 
sarily from  the  unity  of  states  of  consciousness,  and  the  insepara- 
bility in  experience  of  their  dififerent  aspects  from  each  other. 

3.  Efferent  Active  Predispositions. 

§  32.  This  class  includes  Unconscious  Action  in  its  two 
modes  of  Reflex  and  Automatic  Action;  and  also  Conscious 
Action  of  all  the  grades  mentioned  in  the  concluding  portions  of 
Chap.  XXVIII.     All  are  aflfected  by  heredity. 

VOL.   I.  D  D 
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§  33.  Actions  to  which  there  is  an  inherited  predisposition 
are  commonly  called  iiiati7ictive.  We  will  instance  a  few  of  the 
leading  groupa. 

a.  The  Loconwtive  Rhythm. — The  alternation  of  the  lower 
limbs  in  a  forward  and  back  movement  is  very  noticeable  in  early 
infancy.  When  a  child  lies  on  its  back  and  kicks,  and  when  it^ 
feet  are  first  put  to  the  ground  before  it  can  balance  itself,  it 
alternates  its  legs  in  motion.  If  this  movement  were  not  in- 
stinctive, walking  would  not  be  bo  soon  attained  as  it  is.  More- 
over in  the  lower  animals  walking  itself  is  clearly  inBtinctive,  and 
often,  as  in  the  case  of  the  calf,  is  exhibited  at  once  after  birth. 
In  this  alternation  of  locomotive  movements  there  is  involved  firat 
a  vibratory  or  pendiilnm  motion  of  each  limb,  and  then  an  alter- 
nation— in  the  case  of  quadrupeds  a  double  alternation.  This 
original  tendency  to  vibratory  movements  is  observable  in  many 
swinging  motions  of  various  parts  of  the  body. 

b.  Simultaneous  Movements. — The  eyea  from  the  beginning 
act  together.  So  also  is  there  simultaneity  of  movement  of  the 
two  eyelids.  And  it  is  to  be  remarked  that  the  movements 
which  are  especially  predisposed  to  be  aBsociated  involuntarily 
are  those  of  the  corresponding  parts  of  the  two  sides  of  the 
body. 

c.  Harmtyaioua  Movement. — There  seems  to  be  a  general  in- 
stinctive harmony  existing  all  through  the  muscular  system,  which 
subserves  the  requirements  of  animal  evolution.  ThLs  instinct 
causes  the  system  to  be  brought  more  readily  into  harmony  with 
the  surroundings,  quieting  or  rousing  the  feelings  upon  occasion. 
It  is  exemplified  in  a  tendency  to  stretch  all  the  limbs  when  one 
is  stretched ;  also  to  a  fixity  of  posture  when  gazing  intently  ;  in 
slow  gestures  accomimnying  slow  speaking,  and  rapid  animated 
gestures  with  fast  or  more  energetic  utterance. 

d.  Self-Defence  Movement. — The  various  actions  which  men 
perform  when  suddenly  called  to  self-defence  are  very  remarkable 
examples  of  instinct.  The  jiariying  of  blows,  the  quick  turns  of 
the  body,  the  movements  of  the  limbs  are  all  instinctive.  These 
actions  are  very  conspicuously  instinctive  in  the  lower  animals. 

e.  Expression  of  ike  Feelings. — Very  many  of  the  expressions  of 
feeling  are  instinctive,  such  as  smiles,  frowns,  raising  of  the  eye- 
brows, ahrug^ng  the  shoulders,  winking,  nasal  movements,  compres- 
sing the  teeth,  rolling  the  eyes,  and  the  hke.  A  large  class  of  these 
expressions  we  shall  presently  reach  under  tlie  head  of  appetites. 
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f.  Vocal  Exercisea. — Closely  allied  to  the  foregoing  are  local 
movements.  These  are  often  instinctive,  as  the  first  songs  of  birds, 
the  first  cries  of  infants  in  their  cradles. 

§  34.  To  the  above  may  be  added  other  groups  indefinitely. 
Instincts  in  the  lower  animals  are  very  far-reaching.  A  typical 
example  is  aflForded  in  the  fly-catcher  of  Dr.  Carpenter,  which 
'  immediately  after  its  exit  firom  the  egg  has  been  known  to  peck 
at  and  capture  an  insect — an  action  which  requires  a  very  exact 
appreciation  of  distance,  as  well  as  a  power  of  precisely  regulating 
the  muscular  movements  in  accordance  with  it.'  Instinct  marks 
a  grade  above  simple  reflex  and  automatic  action.  The  former 
shows  a  greater  complexity  of  action,  and  with  this  increasing 
definiteness.  Reflex  and  simple  automatic  actions  are  instinctive, 
but  the  term  instinct  as  usually  employed  indicates  a  combination 
of  induced  actions,  so  complex  and  definite  as  to  appear  to  be 
performed  for  a  puqDose,  but  yet  without  apparent  knowledge  or 
perception  of  any  end  for  which  they  are  done.*  In  this  limited 
sense,  over  and  above  the  reflex,  instinctive  actions  are  combina- 
tions of  actions  which  have  become  organised  in  the  system,  and 
the  dispositions  to  which  are  transmitted  from  parent  to  offspring. 
Compound  reflex  action  expresses  their  character  very  well,  though 
the  automatic  element  is  not  wanting,  using  the  term  automatic 
as  I  have  employed  it  in  this  work.  In  the  other  sense,  that  of 
rruxchine-likey  the  term  is  peculiarly  applicable  to  all  instinctive 
actions. 

§  35.  The  greater  part  of  instinctive  actions  are  directly  or 
indirectly  related  to  the  appetites.  These  are  states  of  conscious- 
ness in  which,  when  they  are  developed  fully,  desire  is  the  prevailing 
characteristic.  In  a  former  chapter  I  have  outlined  the  constituents 
of  states  of  desire  (Chap.  XXVIII.  §  13).  We  there  found  that  they 
implied  a  state  of  pain,  together  with  inhibited  movement  which 
is  represented  as  pleasurable.  The  basis  of  appetite  is  an  organic 
want  indicated  by  a  state  of  mental  uneasiness  passing  into  more 
severe  pain  unless  relieved.  With  this  organic  feeling  have  be- 
come associated  and  organised  in  the  system  certain  movements 
tending  to  relief  from  the  pain.  These  appear  in  the  individual 
as  instinctive  actions  prompted  by  the  feeling  of  pain.  Just  so 
soon  as  relief  is  once  experienced,  the  movements  which  occasioned 
it  enter  into  consciousness  to  be  represented  on  a  recurrence  of 

•  Shadworth  H.  Hodgson's  Time  and  Sjfoce,  Tart  I.  Chap.  III.  Sec.  23. 
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the  appetitive  pain.  Then  with  this  repeated  pain  arises  a  repre- 
Bented  pleasure,  an  end  of  action,  to  realise  which  movements  are 
directed. 

5  36.  Apijetites,  therefore,  m!ij  be  regarded  as  states  of  feeling 
with  volitional  tendenciea,  or  volitional  states  with  feeling  accom- 
paniments. The  word,  however,  indicates  a  greater  prominence  of 
the  volitional.  By  a  curious  application  of  language  some  of  the 
names  commonly  used  to  mark  appetites  are  names  of  the  feelings 
which  appetite  prompts  to  avoid  rather  than  to  seek,  as  hunger 
and  thirst.  As  just  noted,  in  connection  with  appetite  are  feelings 
of  pain,  pleasurable  feelings  of  the  end  sought,  and  volitional 
appetencies  toward  that  end.  We  will  now  enumerate  the  leading 
appetites. 

Integrity  of  th«  Bodi/  and  Iligh  Nervoita  VitaHiif. — These 
terms  express  the  apj^wtite  for  health  and  self-preservation.  It  is 
a  general  appetitive  craving  only  appreciated  in  diseased  or  weak 
states  of  the  system.  It  is  not,  like  the  most  of  the  appetites,  of 
periodic  recurrence,  and  is  not  distinct,  but  includes  many  of  the 
other  appetitive  tendencies.  It  ia  more  general  than  any  other. 
The  instinctive  movements  it  occasions  are  those  of  self-preser- 
vation and  conservation  in  whatever  direction  there  seems  to  be 
need  in  the  individual  instances. 

Light  avd  Heat. — The  organic  necessities  of  the  system  require 
some  degree  of  light  and  heat.  Wlien  we  are  deprived  of  these 
there  is  an  appetitive  craving  for  them  in  proportion  to  the  com- 
pleteness of  the  deprivation. 

Air. — ^Where  respiration  is  impeded,  either  through  inter- 
ference with  the  respiratory  action  or  through  insufficiency  of 
pure  air  to  breathe,  a  very  strong  ap|>elite  is  developed.  Here  we 
have  periodicity  plainly  exhibited.  The  regularity  of  the  respi- 
ratory  movement  is  a  measure  of  this  reciurence  of  apijetitive 
tendency. 

Exercise, — This  appetite  refers  to  the  muscular  system,  and  is 
quite  strongly  raaiked.  It  ia  most  thoroughly  appreciated  where 
movement  of  the  limbs  is  prevented,  as  when  a  man  is  bound 
hand  and  foot.  Suuh  confinement  soon  becomes  almost  in- 
tolerable. In  less  degree,  bnt  still  very  evident,  is  irritation 
arising  frem  any  failure  to  move  or  exercise  the  muscles  of  the 
body 

Mepoee. — In  like  manner  the  system  demands  repose  after 
as  it  requires  exercise  succeeding  repose.     The  tired 


Chap.  XXX.  ORGANISED  INHERITANCES.  405 

feeling  after  exertion  is  sure  to  come  sooner  or  later ;  and  if  rest 
is  interfered  with  the  pain  becomes  extremely  severe.  Complete 
repose  is  found  in  sleep,  Hired  nature's  sweet  restorer.'  The 
periodicity  of  the  desire  for  sleep  is  noticeable  in  all  individuals 
from  the  earliest  infancy. 

Repletion  and  Digestion. — Hunger  and  thirst  arouse  the 
strongest  cravings  for  food  and  drink  to  produce  the  comfortable 
and  comforting  feelings  of  repletion,  digestion,  and  assimilation. 
All  of  the  predatory  actions  are  connected  with  this  appetite.  At 
intervals  desire  for  food  and  drink  is  excited,  and  soon  becomes 
imperative  unless  gratified.  What  is  best  for  aliment  is  not  so 
much  a  matter  of  instinct  as  of  education ;  yet  inherited  appetites 
for  particular  articles  are  not  uncommon.  This  inheritance 
extends  to  artificial  appetites,  as  that  for  alcoholic  liquors ;  young 
children  are  sometimes  found  with  a  decided  appetite  for  strong 
drink.  Thirst  and  hunger  are  the  earliest  wants  of  our  experience, 
though  the  need  of  warmth  and  sleep  are  doubtless  very  soon  de- 
veloped. *  To  bring  together  and  make  to  unite  the  sensation  of 
the  appeasing  of  hunger  with  the  acts  of  sucking,  prehension, 
masticating,  and  swallowing  is  perhaps  the  earliest  link  of  volition 
established  in  the  animal  system.  This  is  the  first  case  of  action 
for  an  end,  or  under  the  prompting  and  guidance  of  a  feeling,  that 
the  newly-born  infant  is  capable  of.'  ^ 

Sex, — Although  the  appetite  for  sexual  enjoyment  profoundly 
affects  the  individual  life,  its  gratification  ministers  not  to  a 
requirement  of  the  individual  but  of  race  existence.  Hence,  how- 
ever strong  the  appetite  may  be,  its  denial  does  not  involve  so 
serious  consequences  to  the  individual  as  the  denial  of  the  de- 
mands of  the  other  appetites.  In  this  sense  it  does  not  represent 
as  strong  necessities  as  the  others ;  but  in  point  of  pervasive 
influences,  determining  sentiments  and  character,  it  is  in  no  wise 
behind  the  rest. 

Society. — There  exists  an  appetitive  craving  for  the  amicable 
presence  of  other  beings  like  ourselves.  There  is  an  organic 
social  connection  of  similarly  constituted  individuals,  out  of  which 
the  wants  of  each  are  better  subserved  and  the  development  of 
the  race  also  promoted.  Hence  has  arisen  an  appetite  for  the 
society  of  others  which  is  as  natural  as  any  other  above  mentioned. 
When  we  come  to  consider  pleasures  and  pains,  ample  illustration 

*  Bain. 
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of  the  workings  of  Lhia  appetite  will  be  given,  with  aome  evidences 
of  its  primary  character. 

§  37.  The  foregoing  are  natural  appetites.  In  addition  there 
are  many  acquired  appetites.  The  most  conB])ii.'uou8  of  these  are 
the  appetites  of  roiUine  or  habit,  ioiiielHng  a  person  ta  an  accns- 
tomed  order  or  cycle  of  actions,  and  making  him  miserable  if 
broken  up  or  interfered  with.  Such  apj>etites  vary  of  course  with 
different  individuals,  but  they  appear  to  a  greater  or  less  extent 
with  every  oue. 

5  38.  It  will  have  been  seen  by  the  reader  that  not  all  of 
appetite  is  inherited.  The  promptingH  to  appetitive  action  are 
organic  or  systemic  sensations,  but  these  sensations  arise 
through  inherited  tendencies  of  the  organism  in  its  course  of  evo- 
lution. On  the  eflferent  side  the  grea*  majority  of  the  movements 
and  combinations  of  movements  to  relieve  appetirive  craving  are 
instinctive. 

§  39.  States  of  consciousness  exhibit  in  their  volitional  aspects 
a  multitude  and  great  variety  of  inclinations,  choices,  determina- 
tions, and  habitual  actions,  which  are  included  under  the  com- 
prehensive term  predispositimts,  and  are  not  reckoned  technically 
among  instincts  or  appetites,  though,  if  predispositions  at  all,  they 
are  certainly  instinctive  and  often  appetitive.  They  can  frequently 
be  accounted  for  by  the  process  of  mental  development  of  the 
individual  in  its  intercourse  with  the  environment,  but  it  does 
not  seem  possible  to  explain  them  wholly  or  to  explain  all  of  them 
in  this  way.  Hereditary  tendencies  are  plainly  exerting  influence. 
Both  the  choice  and  practice  of  vocations  often  exemplify  the 
truth  of  this.  The  popular  belief  on  the  siibject  is  shown  in  such 
expressions  as  '  He  has  found  his  calling,'  In  si>eaking  of  cognitive 
predispositions  (§  29)  we  noticed  the  samp  thing  on  the  intellectual 
side.  In  this  connection  moral  tendencies,  toward  good  or  evil 
practices,  ought  to  be  mentioned.  Sometimes  there  seems  to  be 
innate  a  tendency  to  a  well-balanced  life ;  sometimes  a  tendency 
to  general  depravity,  or  to  special  courses  of  evil.  Here  we  observe 
a  good  disposition,  there  a  bad.  Inherited  tendencies  to  crime 
have  at  many  times  and  in  many  places  attracted  the  attention  of 
students  of  social  science,  of  moralists,  and  practical  philanthro- 
pists. Analysis  of  these  tendencies,  however,  always  showa  their 
connection  with  the  fundamental  appetitive  demands  of  the 
organism. 

5  40.  As  we  proceed   with  our  siudy  we  shall  discover  how 
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states  of  consciousness  in  their  differentiations  and  integrations 
produce  and  organise  dispositions,  sentiments  and  character,  which, 
subject  to  modifying  forces,  are  transmitted  to  offspring  and  re- 
appear in  the  children  as  organised  inheritances.  That  this  should 
be  true  is  required  by  the  general  law  of  evolution  and  dissolution 
which  pervades  nature,  organic  life  as  well  as  inorganic  existence, 
the  phenomena  of  mind  as  well  as  the  phenomena  of  matter. 


CHAPTER   XXXI. 
ENVIRONMENT, 

§  1.  When  we  were  examining  the  material  conditions  of 
states  of  consciousness  we  learned  that  life  was  the  evolution  and 
integration  of  an  organism ;  and  the  process  of  life  we  found  to 
be  the  continuous  adjustment  of  inner  (the  organic)  to  outer  {ihe 
environing)  relations.  When  we  were  studying  the  genesis  of 
states  of  consciousness,  we  concluded  that  all  sensations  grew  out 
of  mutual  actions  and  reactions  of  the  organism  and  the  environ- 
ment. We  also  not^  that  the  beginnings  of  consciousness  are 
sensations,  and  observed  the  multiplicity  and  variety  of  sensa- 
tions. We  substantially  ascertained  that  all  states  of  conscious- 
ness are  presentative  and  representative,  of  which  the  presentative 
elements  arise  somehow  from  the  action  of  environing  forces,  and 
the  representative  from  automatic  elaboration  reacting  upon  the 
environment.  The  environment  thus  determines  our  sensations, 
and  its  importance  as  a  prime  factor  both  in  the  genesis  and 
development  of  states  of  consciousness  is  therefore  established. 

§  2.  In  this  examination  of  the  material  conditions  and  of  the 
genesis  of  states  of  .consciousness  we  found  ample  and  detailed 
illustration  of  the  methods  of  action  of  environing  forces.  We 
need  not  go  over  the  same  ground  twice.  This  chapter,  con- 
sequently, may  be  very  brief.  What  we  have  to  do  now  is  merely 
to  recall  and  gather  together  some  of  the  most  general  truths 
respecting  the  influences  of  the  environment,  and  to  call  attention 
to  one  set  of  agencies  not  previously  made  prominent. 

§  3.  In  considering  the  material  conditions  of  states  of 
consciousness  we  distinguished  between  the  external  or  cosmical 
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be  marked  in  the  direct  support  of  life  itself,  but  also  indirectly' 
in  the  storing-iip  of  vitality.  A  man's  energy  of  mind  and  cha- 
racter is  greatly  modified  by  the  vital  force  which  he  has  in 
reserve.  Besides  what  ia  absolutely  necessary  for  the  maintenance 
of  life  and  for  conserving  purposes,  the  character  of  the  individual 
is  always  modified,  and  his  whole  life  affected,  by  the  degree  in 
which  these  forces  are  brought  to  bear  upon  him.  The  life  forces 
are  dependent  upon  the  sun,  and  the  difference  between  those  men 
who  have  been  brought  up  in  the  ordinary  sunlight  and  those  who 
have  grown  to  manhood  in  mines  without  having  ever  seen  the 
light  of  day  is  a  good  illustration  of  the  power  of  those  forces  in 
controlling  mental  growth  through  the  develojtment  of  the  body. 
They  induce  health,  contidence,  buoyancy,  determination  and 
strength. 

5  6.  Although  we  are  treating  of  evolution  rather  than  of  dis- 
solution, it  may  be  well  to  mention  in  this  place  the  effect  of  the 
forces  of  dissolution  in  nature,  the  successions  of  vegetal  and 
animal  death  upon  life,  in  controlling  psychical  life.  The  deteric*- 
rating  influences  of  disease  within  the  organism  itself  make  them- 
selves apparent  in  diminishing  the  energies,  dulling  the  intellect, 
and  blunting  or  otherwise  changing  the  feelings.  The  course  of 
nature  in  successions  of  life  and  death  suggests  the  certainty  of 
death  and,  though  not  the  sole  cause,  raises  thoughts  and  hopes 
of  a  future  life,  stimulating  to  such  actions  and  courses  as  may  be 
deemed  l)est  to  prepare  one  for  an  existence  beyond  the  grave, 
causing  all  manner  of  speculations  as  to  the  character  of  such  a 
life,  occasioning  imaginations,  desires,  fears,  remorse,  joy,  determi- 
nations and  purposes  of  various  kinds. 

5  7.  So  also  the  reproductive  forces  in  nature,  besides  the 
appetites  to  which  they  give  rise  within  the  organism,  awaken 
hi)pes  and  purposes  of  reproducing  and  perpetuating  one's  self 
by  impressing  upon  the  environment  in  one  way  and  another  the 
marks  of  one's  existence.  Furthermore,  it  may  be  remarked  that 
the  beliefs  respecting  a  future  life  receive  strong  reinforcement 
from  consideration  of  nature's  order  in  reproduction. 

5  8,  Taking  a.  very  general  view  of  the  subject,  two  laws  of 
nature  have  a  transcendent  chomcter  as  affecting  the  operations  • 
of  mind  and  as  rendering  possible  both  stability  and  progress. 
The  one  is  the  uniformity  of  nature,  the  other  the  continuous 
differentiation  going  on  in  nature.  The  uniformity  of  nature's 
laws  is  the  ground  for  all  certainty  whatever.    All  science  depends 
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media  and  the  internal  or  phyaiological  media  of  animal  life. 
These  same  divisions  can  be  preserved  in  treating  of  the  action  of 
environing  forces.  There  is  an  internal  or  jthysioiogicai  environ- 
ment, and  an  exiernal  or  cosmical  environment.  The  former  is 
determined  by  the  hitter  plus  the  reactions  of  the  organism  itself. 
These  re-at:tions  come  either  from  organised  inheritances  of  strnc- 
ture  with  attendant  functionH,  or  from  automatic  activities  of  the 
organism  (themselves  indeed  partly  inherited,  at  least).  Hence, 
in  dealing  with  environment  as  a  factor  of  the  development  of 
states  of  coneciDusness,  we  need  not  take  a  separate  account  of  the 
internal  or  physiologicil  medium.  But  in  treating  of  material 
conditions,  we  had  no  occasion  to  lay  stress  upon  an  element  of 
the  environment,  which  rises  into  great  importance  as  an  influence 
upon  mental  life,  and  which  for  many  reasons  should  have  a 
distinct  place,  I  mean  the  super-organic  or  social  forces  or  powers, 
which  arise  from  the  existence  of  other  conscious  beings  tlian  our- 
selves. That  such  influences  powerfully  affect  the  conscious 
states  of  every  being  with  mind  needs  no  argument.  We  shall 
then  have  three  departments  into  which  the  environment  with 
its  forces  and  influences  may  be  Rultdivided,  namely  the  Inorganic, 
the  Organic,  and  the  Super-Organic  Knvironment. 

§  4.  But  these  divisions  after  all  arc  merely  theoretical  and 
artificial.  The  separations  made  by  them  are  only  relative. 
Inorganic  forces  are  involved  with  organic  in  their  action  U[>on 
the  individual  organism.  Organic  life  is  necessary  for  the  suste- 
nance of  organic  life,  and  life  itself  is  dependent  upon  inorganic 
conditions.  Social  influences  proceed  from  oi^nie  beings,  and 
are  affected  too  by  the  circumstances  of  the  inorganic  world. 
Society  in  cold  climates  is  not  the  same  as  in  warm,  nor  is  it  alike 
in  a  fertile  and  a  sterile  land.  I  shall  not  here  attempt  to  exhibit 
sei>arately  the  agencies  of  these  three  environing  kingdoms,  hut 
will  present  some  roughly-marked  groups  of  incident  forces  modi- 
fying the  development  of  states  of  consciousness. 

5  5.  Among  the  movements  of  nature,  those  having  the  most 
essential  influence  both  upon  the  duration  and  the  character  of 
our  conscious  states  are  the  operations  of  the  life-giving  and  sup- 
porting forces.  The  existence  of  consciousness,  so  far  as  we  know 
it,  depends  upon  the  preservation  of  life.  All  the  organising, 
heat-evolving,  assimilating  forces  are  most  immediately  concerned 
in  the  maintenance  of  life,  and  are  thus  intimately  connected 
with  the  operation  of  mind.     And  not  only  is  their  influence  to 
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be  marked  in  the  direct  support  of  life  itself,  but  also  indirectly 
in  the  storing-up  of  vitality.  A  man^s  energy  of  mind  and  cha- 
racter is  greatly  modified  by  the  vital  force  which  he  has  in 
reserve.  Besides  what  is  absolutely  necessary  for  the  maintenance 
of  life  and  for  conserving  purposes,  the  character  of  the  individual 
is  always  modified,  and  his  whole  life  affected,  by  the  degree  in 
which  these  forces  are  brought  to  bear  upon  him.  The  life  forces 
are  dependent  upon  the  sun,  and  the  difference  between  those  men 
who  have  been  brought  up  in  the  ordinary  sunlight  and  those  who 
have  grown  to  manhood  in  mines  without  having  ever  seen  the 
light  of  day  is  a  good  illustration  of  the  power  of  those  forces  in 
controlling  mental  growth  through  the  development  of  the  body. 
They  induce  health,  confidence,  buojrancy,  determination  and 
strength. 

§  6.  Although  we  are  treating  of  evolution  rather  than  of  dis- 
solution, it  may  be  well  to  mention  in  this  place  the  effect  of  the 
forces  of  dissolution  in  nature,  the  successions  of  vegetal  and 
animal  death  upon  life,  in  controlling  psychical  life.  The  deterio- 
rating influences  of  disease  within  the  organism  itself  make  them- 
selves apparent  in  diminishing  the  energies,  dulling  the  intellect, 
and  blunting  or  otherwise  changing  the  feelings.  The  course  of 
nature  in  successions  of  life  and  death  suggests  the  certainty  of 
death  and,  though  not  the  sole  cause,  raises  thoughts  and  hopes 
of  a  future  life,  stimulating  to  such  actions  and  courses  as  may  be 
deemed  best  to  prepare  one  for  an  existence  beyond  the  grave, 
causing  all  manner  of  speculations  as  to  the  character  of  such  a 
life,  occasioning  imaginations,  desires,  fears,  remorse,  joy,  determi- 
nations and  purposes  of  various  kinds. 

§  7.  So  also  the  reproductive  forces  in  nature,  besides  the 
appetites  to  which  they  give  rise  within  the  organism,  awaken 
hopes  and  purposes  of  reproducing  and  perpetuating  one's  self 
by  impressing  upon  the  environment  in  one  way  and  another  the 
marks  of  one's  existence.  Furthermore,  it  may  be  remarked  that 
the  beliefs  respecting  a  future  life  receive  strong  reinforcement 
from  consideration  of  nature's  order  in  reproduction. 

§  8.  Taking  a  very  general  view  of  the  subject,  two  laws  of 
nature  have  a  transcendent  character  as  affecting  the  operations 
of  mind  and  as  rendering  possible  both  stability  and  progress. 
The  one  is  the  uniformity  of  nature,  the  other  the  continuous 
differentiation  going  on  in  nature.  The  uniformity  of  nature's 
laws  is  the  ground  for  all  certainty  whatever.    All  science  depends 
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upon  the  consistency  of  operation  which  nature  displays.  Were 
not  those  laws  more  immutable  than  Median  or  Persian  statutes, 
no  knowledge  whatever  would  be  of  any  avail.  The  order  of  oar 
lives,  our  very  happiness  and  being,  rest  upon  the  assurance  that 
nature  is  uniform.  Did  we  not  expect  that  the  sun  would  rise  and 
set  to-morrow  and  again ;  that  winter  would  succeed  summer  and 
summer  winter ;  that  the  com  planted  would  in  due  time  bring 
forth  a  harvest ;  that  food  would  support  life  and  wat«r  quench 
thirst ;  that  upon  foundations  laid  finnly  to-day  the  superstructure 
reared  to-morrow  would  stand  and  defeat  the  winds  and  rain  ;  that 
electricity  would  still  send  the  winged  message,  and  steam  propel 
the  tliundering  train  and  the  majestic  steamship ;  that  the  apple 
would  Rtill  fall  to  the  ground  but  the  stars  keep  their  places  iu  the 
heavens, — unless  these  things  were  still  to  be  espected  in  syst-e- 
matic  recurrence  or  with  continued  certainty,  what,  calculations 
could  man  make,  what  order  could  he  introduce  into  his  life,  what 
expectalion  could  he  have  that  for  him  or  for  the  world  any 
to-morrow  would  ever  come?  The  whole  fabric  of  mental  life 
rests  upon  the  uniformity  of  nature's  laws. 

5  9,  On  the  other  hand  not  less  conspicuous  is  nature's  variety 
in  the  midst  of  uniformity.  Heterogeneity  in  unity  marks  the 
whole  exhibition  of  nature.  Multifold  and  endless  is  thiit  diver- 
sity. No  two  leaves  alike ;  no  two  animals  without  their  individual 
peculiarities ;  no  two  days  but  that  one  bears  jts  own  marks  dis- 
tinguishing from  the  other ;  no  two  seasons  alike ;  no  co-exist- 
ences, no  sequences  in  nature  but  bear  modification  with  reference 
to  all  others.  Out  of  this  diversity  springs  the  infinite  diversity 
of  human  life — diversity  of  body,  diversity  of  mind,  diversity  of 
situation.  The  combinations  of  mental  phenomena  reproduced 
and  reconstructed  are  all  the  time  made  more  complex  and 
various  in  the  degree  of  variety  in  the  environing  forces.  This  is 
tnie  in  all  the  relations  of  consciousness,  both  with  respect  to  in- 
dividual and  social  development.  All  oiu-  anticipations  of  excel- 
lence and  eminence,  all  our  hoi>es  of  improvement  und  progress 
of  whatever  sort,  are  founded  upon  the  differentiations  in  the  order 
of  environing  nature.  As  the  diveraitiea  are  practically  infinite, 
,so  the  possibilities  seem  boundless.  '  All  fiesh  is  not  the  same 
flesh ;  but  there  is  one  kind  of  flesh  of  men,  auotlier  flesh  of 
beasts,  another  of  fishes,  and  another  of  birds  ;  there  are  also 
celestitil  bodies  and  bodies  tj?rrestrial ;  hut  the  glory  of  the  celestial 
is  one,  and  the  glory  of  the  terrestrial  is  another.     There  is  one 
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glory  of  the  sun,  and  another  glory  of  the  moon,  and  another  glory 
of  the  stars ;  for  one  star  diflPereth  from  another  in  glory.'  But 
it  is  rather  for  the  poet,  the  painter,  and  the  moralist  to  reveal  and 
dwell  upon  nature's  variety,  and  to  them  we  will  leave  the  fruitful 
theme. 

§  10.  Among  the  special  circumstances  of  environment  which 
modify  conscious  life,  climate  is  worthy  of  prominent  mention. 
We  have  already  noticed  the  effect  of  inheritances  of  blood  and 
temperament.  These  differences  of  temperament  in  &mily,  nation, 
or  race  are  wrought  and  modified  very  largely  by  climate.  A  man 
reared  in  a  torrid  is  very  different  from  one  reared  in  a  frigid  zone. 
Wet  and  dry  climes  also  produce  decided  differences.  It  is  true 
that  if  two  persons  in  opposite  climates  could  be  reared  with  very 
similar  training,  and  pursue  the  same  courses  of  mental  education, 
the  climate  influences  would  be  in  a  great  degree  outweighed.- 
They  would  not,  however,  be  abolished  even  as  affecting  externally 
the  individual  character,  much  less  when  cUmatic  causes  which 
have  been  constantly  operating  through  ancestors  are  continued. 
How  far  the  effects  of  such  cUmatic  agencies  can  be  nullified  and 
abrogated,  and  in  how  long  a  time,  are  questions  that  are  of  great 
interest  to  those  seeking  the  elevation  of  inferior  races. 

§  11.  Associated  with  the  matter  of  climate  is  the  educating 
effect  of  scenery.  People  reared  and  dwelling  among  mountains, 
for  example,  exhibit  characteristics  in  kind  or  degree  distinguish- 
ing them  from  dwellers  upon  the  plains.  It  is  sometimes  said  that 
those  who  have  wide  prospects  have  broader  ideas,  and  that  those 
whose  vision  is  Umited  by  encircling  hills  are  *  narrow  minded.' 
Again,  it  is  sometimes  remarked  ^at  the  spirit  of  liberty  dwells 
among  moimtaineers ;  that  they  are  more  jealous  of  their  freedom, 
and  withal  more  courageous  and  manly  than  their  contemporaries 
who  do  not  breathe  the  mountain  air.  Undoubtedly  differences  of 
surrounding  scenery  do  have  their  influence  in  just  the  directions 
referred  to  in  the  two  sets  of  examples  cited,  as  well  as  many  others ; 
but  those  influences  are  often  and  easily  nullified  by  education. 

§  12.  Different  surroundings  of  physical  things  in  the  daily 
life  of  men  determine  differences  that  association  perpetuates. 
Two  men  living  in  the  same  house  may  even  on  the  same  day  be 
influenced  by  nature  in  different  ways  and  in  degrees  that  may  be 
traced.  One  takes  a  walk,  the  other  stays  at  home ;  different 
scenes  attend  each.  The  one  who  takes  the  walk  may  meet  with 
some  experiences  which  may  have  an  appreciable  influence  upon 
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his  life ;  while  other  occurrences,  of  a  tolatly  different  nature,  to  the 
one  remaining  at  home  may  be  equally  well  marked.  In  this  con- 
nection may  be  noticed  abnormal  occurrences  in  nature,  accidents 
or  sudden  unforeseen  perils  escaped  from,  but  only  after  effort ;  any 
one  of  which  may  make  its  permanent  impression  upon  the  indi- 
vidual, modifying  his  habits  and  character. 

5  13.  language  is  an  always  ready  and  an  unimpeachable 
witness  to  the  dependence  of  the  mind  upon  the  environment 
for  its  modes  of  thought.  This  appeared  very  fully  in  our 
analysis  of  language  in  the  Introduction.  But  to  impress  the 
fact  again,  let  us  listen  for  a  moment  to  the  words  of  Ixwke  :  '  It 
may  also  lead  us  a  little  towards  the  original  of  all  our  notions  and 
knowledge,  if  we  remark  how  great  a  dependence  our  words  have  on 
common  sensible  ideas ;  and  how  those  that  are  made  use  of  to 
htand  for  actions  ami  notions  quite  removed  from  sense  have  their 
rise  from  thence,  and  from  obvious  sensible  ideas  are  transferred  to 
more  abstruse  signiticationsand  made  to  stand  for  ideasthat  come 
not  under  the  eognisance  of  our  senses ;  e.g.  to  iniagiiu,  apprdiend, 
cmnpi'ekeitd,  aiiktrre,  co-nceive,  instil,  disgust,  disturbance,  traTV- 
quiUitp,  etc.,  are  all  words  taken  from  the  oiieration  of  sensible 
things  and  applied  to  certain  modes  of  thinking.  Spirit,  in  its 
primary  signification  is  breath  ;  angd,  a  measenger ;  and  I  doubt 
not  but,  if  we  could  trace  them  to  their  sources,  we  should  find 
in  all  languages  the  names  wliich  stand  for  things  that  fall  not  under 
our  senses,  to  have  had  their  first  rise  from  sensible  ideas.  By  which 
we  may  give  some  kind  of  guess  what  kind  of  notions  they  were 
and  whence  derived,  which  filled  their  minds,  who  were  the  first 
beginuera  of  language ;  and  how  nature,  even  in  the  naming  of 
things,  unawares  suggested  to  men  the  originals  and  principles  of 
all  their  knowledge ;  whilst  to  give  names  that  might  make  known 
to  others  any  operations  they  felt  in  themselves,  or  any  other  ideas 
that  came  not  under  their  senses,  they  were  fain  to  borrow  words 
from  ordinary  known  ideas  of  sensation,  by  that  name  to  make 
others  the  more  easily  to  conceive  those  oi>erations  they  experi- 
meuted  in  themselves,  which  made  no  outward  sensible  t]pi>ear- 
ances.' ' 

§  14.  The  office  of  language  in  the  communication  of  ideas 

introduces   us  to   the   influences  of  the  super-organic  or  social 

environment,     The  sociological  sciences — History,  Anthropology, 

Ethnology,  Politics,  .lurisprudence  and  Ethics,  and  their  conuec- 

'  £11111/  ••"  <'"■  H"""i"  Indertlantliny,  Bk.  III.  CIiBp.  I.  Sec,  6, 
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tions,  exhibit  the  relations  of  men  as  members  of  a  social  organ- 
ism, and  deal  with  the  courses  of  evolution  and  dissolution  of  such 
organisms.  Most  of  the  objects  for  which  men  strive  are  social. 
Power,  wealth,  reputation,  liberty,  character,  all  involve  chiefly 
social  relations.  The  competitions  of  life  are  struggles  between 
men  ;  the  sympathies  and  alliances  are  between  members  of  a  com- 
munity. Personal  development  is  dependent  upon  education  from 
others,  and  from  the  recorded  experiences  of  others.  Personal 
liberty  is  governed  by  laws  of  the  state.  The  directions  in  which 
eflFort  may  be  put  forth  are  regulated  by  the  real  or  fancied  wants 
of  the  community.  And  in  addition  to  the  restraining  and  direct- 
ing efifects  of  positive  laws,  the  special  circumstances  of  social  life 
are  of  great  consequence.  A  man's  personal  habits  are  largely 
determined  by  the  society  in  which  he  moves,  his  acts  by  public 
opinions,  his  ideas  even  by  the  spirit  of  his  times,  his  feelings  by 
the  sympathetic  or  antipathetic  feelings  of  his  fellows  among  the 
community  in  which  he  dwells.  The  thraldom  of  custom,  the 
persistent  and  obstinate  adherence  to  motives  that  have  no  justi- , 
fication,  the  retention  of  obsolete  laws,  oftentimes  injustice  and 
unreason,  all  manifested  everyday  about  us,  attest  the  influence 
of  social  circumstances.  On  the  other  hand,  through  the  tendency 
to  be  governed  by  social  prejudice  good  institutions  are  often  con- 
served, gentleness  and  refinement  propagated,  and  man  elevated. 
The  family,  the  community,  the  state,  the  nation,  the  race — all 
exert  their  influences  as  social  factors  upon  the  development  of 
states  of  consciousness. 

§  15.  Finally,  we  will  instance  the  evidences  of  adaptation  and 
design  in  the  order  of  nature  as  furnishing  the  most  powerful 
argument  to  minds  of  all  classes  in  support  of  the  belief  in  an 
intelligent  Author  and  Governor  of  Nature.  No  one  idea  has 
played  any  more  important  part  in  the  history  of  mind.  All  the 
considerations  relative  to  a  future  life  have  increased  force  given 
them  by  this  belief  in  a  Divine  Power;  indeed,  from  the  latter 
comes  all  their  vitality.  All  the  stimuli  to  a  proper  control  of  life 
are  heightened  in  their  effect ;  the  religious  emotions  are  strongly 
developed ;  society  directs  its  movements  with  reference  to  reli- 
gious ideas ;  and  all  the  organic  connections  of  similarity  of  belief 
and  worship  have  ftill  sway.  In  no  phase  of  history,  in  no  comer 
of  the  globe,  among  no  people,  however  rude  and  barbarous,  is 
there  not  trace  of  the  influence  of  ideas  of  God.  The  modifica- 
tions, therefore,  which  are  wrought  upon  states  of  consciousness 
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through  this  meiins  must  be  considered  aa  in  due  mensure  owing 
to  the  order  of  euvironing  nature. 

5  16.  The  ageucies  of  the  EuxTTonment,  then,  are  Cosmo- 
logical,  Biological,  and  Sociological.  The  expreseion  of  the  ucUon 
of  these  factors  ia  found  in  laws  of  nature.  The  cosmologica] 
and  biological  laws,  so  far  aa  the^  are  necessnry  for  this  work, 
have  been  mentioned  in  former  jiarts.  The  sociological  I  shall 
not  attempt  to  set  forth  even  in  outline  for  two  reasons ;  the  one, 
that  the  ncience  of  sociology  is  still  in  its  infancy,  and  its  lawe  less 
settled  than  those  of  life  or  of  the  cosmos  generally  ;  the  other, 
that  sociological  laws  after  all  are  dependent  for  thi^ir  formulation 
and  explanation  upon  psycholi^ical  laws,  since  society  is  made  up 
of  individual  units,  whose  whole  development  is  governed  by  the 
activities  of  mind  in  reaction  upon  the  environment,  and  hence 
the  laws  of  exercise  of  those  activities  in  a  measure  determine  the 
social  atrttes  and  ehnuges.  Sociological  evolution  follows,  and  is 
based  u|)on  pEychological  evolution. 


CHAPTER   XXXII. 

COXflCIOUS  AUTOMATIC  ACTIVITY. 

§1.  The  mind  is  a  source  of  power.  It  is  self-active.  It  employs 
its  activities  both  in  resisting  or  balancing  incoming  influences,  and 
in  putting  forth  initiatory  action  upon  or  against  the  environment. 
It  also  employs  its  power  in  determining  its  own  states,  at  least  to 
some  degree,  independently  of  the  action  of  other  factors.  Of  this 
self-activity  we  must  take  account  in  enumerating  the  agencies 
through  which  the  development  of  states  of  consciousness  is  ac- 
complished. There  are  various  directions  in  which  conscious 
automatic  activity  exerts  its  power,  and  thesse  we  will  now  consider 
separately. 

ATTF.NTIOJJ. 

§  2.  When  any  state  of  consciousness  arises,  there  is  a  greater 
or  less  concentration  of  the  mental  activities  upon  it,  which  we 
indicate  by  the  term  Atteation.  It  is  the  first  movement  of 
automatic  activity  in  the  direction  of  integration.  In  fact,  atten- 
tion is  the  process  of  cognition  itself,  of  passing  from  the  diffused 
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indefinite  consciousness  of  feeling  to  the  concentrated  definite 
consciousness  of  cognition,  the  movement  of  the  mind  from  feel- 
ing-consciousness to  thought-consciousness.  To  have  a  cognition, 
therefore,  implies  some  degree  of  attention. 

§  3.  But  there  are  all  degrees  of  attention,  from  a  mere  passing 
cognition  to  concentrated  thought.  It  is  the  superior  concentra- 
tions that  are  commonly  held  to  mark  attention.  I  behold  a  land- 
scape, and  while  the  whole  surface  of  the  scene  is  before  me  and 
engrosses  attention  in  a  degree,  some  prominent  points  attract  in 
a  much  higher  degree  and  are  said  to  *  fix '  the  attention.  In  the 
train  of  passing  events  some  detain  the  attention,  while  others 
pass  all  but  unheeded.  So  definitely  may  the  attention  be  fixed 
that  the  mind  is  really  unconscious  of  all  other  passing  impres- 
sions than  the  one  upon  which  there  is  especial  absorption.  But, 
though  the  degree  of  attention  varies,  the  process  exists,  and  is 
the  same  with  every  cognitive  experience,  the  diflTerences  being  in 
the  different  quantities  of  mental  power  concentrated  in  the  several 
instances. 

§  4.  Were  it  not  for  attention,  there  would  be  no  states  of 
consciousness  cognisable  as  such.  Attention,  so  to  speak,  holds  the 
mind  still,  inhibits  outward  movement  except  to  realise  a  desire, 
and  occupies  the  mental  energies.  It  is  mental  power  exercised 
to  augment  the  pleasurable  in  the  present  impression  and  to 
inhibit  all  else.  It  is  a  heightened  reaction  of  the  mental  activity, 
an  automatic  increment  of  original  stimuli  moving  toward  integra- 
tion. As  before  said,  it  is  a  part  and  the  beginning  of  the  in- 
tegrating activity  of  mind. 

§  5.  Attention  may  be  either  Presentative  or  Representative ; 
that  is  to  say,  it  may  be  directed  toward  presentative  impressions 
or  to  representations,  and  to  all  varieties  of  combination  of  the 
two.  And  whether  it  be  presentative  or  representative  it  is  always 
the  same  thing,  both  as  to  the  process  itself  and  as  to  the  mode  of 
action. 

§  6.  The  degree  of  attention  varies  in  the  ratio  of  the  quantity 
of  automatic  power  evoked,  and  this  in  turn  is  determined  as  to 
presentative  states  by  the  quantity  of  sensation ;  as  to  representa- 
tive by  a  variety  of  influences  which  we  shall  presently  consider. 
We  saw  in  a  former  chapter  (Chap.  XXVI.)  that  quantity  of  feel- 
ing had  three  modes,  namely  intensiveness,  or  acuteness,  exten- 
siveness,  or  volume,  and  protensiveness,  or  continuance.  Sensation 
in  all  these  three  modes  of  quantity  is  governed  by  the  structure 
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itself,  that  16,  by  inberilance  and  individual  growth ;  and  by  im- 
pinging forces,  that  is,  by  the  eavironment.  The  processes  of 
growth  are  procesaes  of  the  physiological  environment ;  so  that 
really  we  may  reduce  the  causes  of  varying  quantity  of  sensation 
to  environment  and  heredity.  In  the  case  of  representative  states 
we  shall  find  a  proneness  to  represent  the  pleasurable,  and  that 
the  degree  of  attention  is  controlled  by  the  amount  of  pleasurable 
feeling  attendant  upon  a  given  representation,  or,  as  it  has  been 
expressed,  by  the  interest  we  have  in  such  representation.'  The 
quantity  of  pleaBurable  interest,  then,  is  chiefly  determinative  of 
the  degree  of  attention  to  representative  states,  but  not  wholly  so, 
as  a  quantity  of  feeling  may  be  roused  by  painful  association 
sufficient  to  engross  attention. 

§  7.  Since  representation  ia  a  necessary  part  of  all  conscious 
experience,  it  follows  that  representative  attention  interacts  with 
presentative.  It  is  also  true  that  the  two  counteract.  The  force 
of  presentative  impressions  ia  often  lost  from  the  devotion  of 
attention  to  the  train  of  representations,  or  to  particular  repre- 
sentative states.  It  is  equally  the  ease  that  attention  to  the  pre- 
sentative interferes  with  attention  to  the  rei>resentative.  We 
may  become  habituated  to  attend  to  the  presentative  in  preference 
to  the  representative,  or  to  the  representative  over  and  above 
the  presentative. 

J  8.  In  the  case  of  both  presentative  and  representative  ex- 
IMriences,  the  attention  is  often  detained  by  the  quantity  of  feel- 
ing, irrespective  of  the  quality  as  to  pleasure  and  pain.  In  repre- 
sentative experienccB,  however,  the  volitional  movement  toward 
pleasure  and  away  from  pain  tends  to  ineline  iittention  to  the 
pleasurable.  Consciousness  aims  to  exclude  from  itself  painful 
states.  Automatic  activity  is  always  directed  toward  the  retention 
of  the  pleasurable  and  the  repulsion  of  the  painful,  So,  when 
there  occurs  a  painful  impact  upon  the  organism,  the  attention 
is  fixed  by  the  intensity  of  the  stimulus.  The  automatic  power 
from  the  centres  reacts  upon  the  impinging  force  in  our  attemjit 
to  integrate  the  new  state  with  the  states  already  organised. 
Integration,  however,  being  impossible,  since  the  activities  of  re- 
pulsion are  aroused,  the  attention  is  diverted  to  the  representation 
of  those  actions  and  states  which  afford  escape  and  relief  from 
such  pain.  A  redintegrated  state  is  formed  embracing  the  cogni- 
tion of  what  ciiused  the  pain,  the  represented  means  of  relief  and 
'  ShadwortJi  U.  HoJgKon, 
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their  attendant  feelingH  of  [ileaeure.  Upon  tbis  redintegrated 
state  the  attention  is  fixed,  and  iin  end  of  action  is  thus  formed, 
which  the  efferent  activities  seek  to  realise.  The  attention  is, 
indeed,  detained  by  painful  presentations,  but  is  at  once  diverted 
to  pleasurable  representations  of  relief.  If  the  efforts  to  remove 
the  pain  are  not  successful,  the  same  process  is  repeated;  the 
attention  is  forced  to  recur  to  the  painful  experience,  and  is  again 
drawn  off  to  representations  of  relief  leadiug  to  new  efforts.  This 
movement  continues  till  the  pain  is  relieved  or  becomes  so  great 
as  to  abat«  movement  altogether  and  destroy  consciousness. 
Contrariwise,  when  the  presentative  impact  is  pleasurable  the 
automatic  reaction  coalesces  with  and  assimilates  the  impinging 
force.  The  attention  in  such  a  case  is  detained  with  the  presenta- 
tion ;  the  latter  ia  assimilated  with  cognate  representations  called 
up,  and  the  attention  passes  to  the  representation,  and  returns  to 
the  presentation  according  to  the  relative  degree  of  force  involved 
in  the  impinging  activity  and  the  automatic.  But  sometimes 
the  force  of  association  and  representation  of  association  is  so  great 
aa  to  create  a  persistence  of  ideas  even  when  painful,  spite  of 
volitional  efforts  to  remove  them.  The  automatic  power  works  in 
a  circle,  and  always  comes  around  to  the  same  point.  Action  is 
paralysed  and  prevented  save  to  represent  the  detaining  experience 
or  its  associations.  The  mind  is  concentrated  ujwn  the  present 
representations  by  the  quantity  of  feeling  aroused,  not  by  the 
degree  of  pleasurable  interest. 

§  9.  From  the  foregoing  it  will  be  seen  that  the  ofKce  of  atten- 
tion is  essentially  introausceptive.  It  selects  and  draws  in  material 
to  he  assimilated  and  integrated.  It  draws  the  mind  to  an  object, 
and  holds  it  till  the  integrating  activities  can  assimilate  it  with 
the  mental  life  or  extract  fi'om  it  all  that  is  assimilable.  It  ac- 
complishes repulsion  also,  but  by  setting  in  motion  the  machinery 
of  repelling  through  exciting  a  desire  for  a  state  of  experienee 
brought  about  by  excluding  iind  forcing  away  the  offending  im- 
pression or  object.  As  all  physical  introsusception  ia  the  begin- 
ning of  assimilation,  so  all  attention  is  the  initiatory  movement 
to  mental  integration. 

ASSOCIATION. 

§  10.  When  the  self-activity  of  mind  has  directed  itsattention 
to  simultaneous  or  successive  presentations  or  representations,  in 
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the  very  procees  tliis  self-aotivity  works  out  another  result,  not 
indicated  by  the  term  atteiition,  though  really  implied  in  it. 
This  is  a  segreg-jtion  and  unification  of  similarities  in  the  ex- 
periences.    Such  a  process  we  designate  as  Association. 

§  11.  Association  is  the  asBimilation  of  contiguous  states  of 
consciousQesa.  It  is  hence  distinctively  an  operation  of  integra- 
tion. When  impressions  oceiu'  the  mind's  activity  seizes  upon 
their  points  of  likeness,  and  fuses  them  into  a  whole  by  their 
BiraiUrities.  This  may  be  done  with  a  number  of  Himultaneous 
impressions,  or  with  impressions  in  immediate  succession,  or  both. 

§  12.  In  the  General  Analysis  of  States  of  Consciousness  which 
we  made  at  the  outset  we  found  that  Consciousness  of  Agreement 
and  Difference  was  a  fundamental  element  essential  to  conscious- 
ness itself  (Chap.  IX,).  The  process  of  cognising  agreements  in 
the  midst  of  differences  is  association ;  and  hence  association  is 
an  essential  part  of  conscions  life,  never  absent,  indeed,  where 
there  is  consciousness  at  all, 

5  13.  Association  concerns  both  presentations  and  representa- 
tions, and  combinations  of  them.  Its  course  then  follows  the 
divisions  of  cognitions,  feelings,  and  volitions  which  we  have  noted 
in  connection  with  the  degree  of  representativeness.  Association, 
therefore,  may  be  regarded  as  presentative  when  it  deals  chiefly 
with  jiresentative  cognitions,  and  as  representative  when  its  sub- 
ject-matter of  integration  is  representative  cognitions.  Subordi- 
nate to  these  greater  divisions  we  may  regard  association  as 
presentative-representjitive  when  it  combines  presentative  and 
representative  states;  and  again  as  re-representative  when  it 
accomplishes  the  higher  and  more  complex  integrations. 

§  14.  It  is  obvious  that  two  classes  of  conditions  must  influence 
the  completeness  of  integration  wrought  by  assimilation,  namely, 
propinquity  of  objects  and  degree  of  their  homogeneity.  Two 
objects  which  are  near  together  are  more  readily  associated  than 
two  more  remote  objects  within  the  reach  of  the  associating 
process.  It  requires  more  of  an  effort  to  connect  two  objects 
sejiarated  by  a  number  of  other  objects,  than  two  which  are  lying 
side  by  side.  Again,  two  objects  which  are  homogeneous,  pre- 
senting many  points  of  resemblance,  are  more  readily  associated 
into  one  whole  than  two  objects  which  are  more  hetcrogent'ous. 
A  greater  degree  of  homogeneity  will  oftentimes  prove  superior  to 
propinquity,  and  cause  an  assimilation  of  more  remote  objects 
rather  than  of  near.     Propinquity  affecting  association   may  be 
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either  the  propinqiuties  of  simultaneity,  or  neameHB  in  an  order 
of  aucceaaiott.     In  either  case  repreaentation  is  involved. 

5  15.  These  two  aets  of  conditions  determining  association 
have  usually  been  regarded  aa  two  separate  modes  of  aaaoeiation, 
namely,  by  contiguity  and  by  similarity.  But  it  ia  impossible  to 
make  out  two  independent  modes.  All  association  implies  identi- 
iications,  and  also  contiguous  things  to  identify.  Perception  is 
not  complete,  as  we  shall  hereafter  see,  without  association  of 
similars,  and  the  farthest  reach  of  identifying  power  only  rcanlts 
in  bringing  its  objects  into  mean  ]»rosimily.  The  truth  of  the 
matter  is  that  the  associating  process  is  at  all  linies  one  and  the 
same.  It  is,  aa  stated  above,  a  proceaa  of  assimilation  of  con- 
tiguities.' 

§  16.  Association  is  an  ultimate  fact.  We  are  not  able  to 
explain  why  the  mind  associates  aimilara,  except  to  refer  the  fact 
to  the  general  law  of  evolution,  of  which  it  ia  an  illustration.  We 
observed  in  re'ation  to  physical  life  that  the  central  organic  proceaa 
was  assimilation,  carrying  with  it  integration  and  then  differentia- 
tion in  alternation.  So  it  ia  with  psychical  life.  The  course  of 
conseioua  exiatence,  when  viewed  Lntroapectively,  is  a  courae  of 
integration  and  differentiation,  without  which  consciousnesa  ceases 
to  be.  In  the  inorganic  world,  in  organic  life  and  in  mental  life, 
there  is  a  continuous  progress  from  the  simple  indefinite  and 
homogeneous  to  the  complex,  the  definite,  and  the  heterogeneous, 
implying  alternate  differentiation  and  integration.  The  final 
cause  of  all  this  we  are  not  comjietent  to  know  or  inquire.  That 
it  k,  we  are  certain ;  and  association  is  a  part  of  this  process. 

5  17.  The  association  of  objects  in  exjierience  involves  the 
cognition  of  residues  of  the  experience  which  are  not  assimilated, 
or  which  are  less  assimilated,  and  from  which  the  associated 
iiggregates  are  distinguished.  Consciousness  of  agreements  implies 
conBciouanesa  of  differences.  The  more  complete  the  association 
of  homogeneities,  the  aharper  will  be  the  contrast  with  the 
heterogeneous  matter  which  is  left.  The  contraat  will  be  as  much 
a  part  of  the  cognition  aa  the  asaociated  whole.  It  usually  happens 
that  in  a  given  experience  there  are  different  groups  of  associations, 
some  being  principal  and  others  subordinate,  some  being  more 
complete  integrations  and  others  less  complete.  There  ia  ordinarily 
a  general   ground  of   resemblance  marking   off  an   object   from 

'  Sen  the  Hdmirablo  analyaia  at  tho  lavs  of  asociation  in  notuH  b;  J.  S.  Hill 
BDd  Professor  Bain  to  Chap.  III.  of  James  Mill'H  jifwjTyri*  n/tlit:  Human  Mind. 
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other  objects  wliidi  gives  the  cognition  of  a  whole;  then  there 
are  suborditiiite  associations  of  minor  nimilarities  in  the  midst  of 
differences  which  give  scpajations  of  parts,  but  all  included  within 
the  whole. 

5  18.  The  view  of  association  here  exhibited  raiBcs  an  inquiry 
the  answer  to  which  is  necessary  before  we  can  make  the  tawa  of 
association  of  any  avail  in  explaining  the  development  of  states 
of  consciousness.  Having  given  associations,  what  determines 
their  recurrence  ?  This  is  substantially  the  same  question, 
which  we  found  to  be  of  so  much  importance  at  the  point  where 
we  left  off  considering  the  genesis  of  states  of  conscioueness :  the 
query,  What  determines  representative  stotes  ?  Of  course  the  order 
of  events  in  the  environment  controls  presentations,  and  thus 
furnishes  presentative  contiguities  for  assimilation,  but  if  this  were 
all  there  would  be  no  elaboration  of  knowledge  or  feeling  possible. 
We  may  go  farther,  iis  we  have  already  seen,  and  assert  that  there 
would  be  no  consciousness  at  all  in  such  a  case.  Representation 
is  an  indispensable  factor  of  conscious  states.  This  being  so,  it  is 
of  vital  imixirlance  to  ascertain  under  what  laws  and  conditions 
states  of  consciousness  are  represented.  Given  many  presentative 
experiences  which  have  so  n)a<le  their  impression  ujxin  the  mind 
as  to  be  susceptible  of  recall  by  the  process  of  representation, 
what  causes  one  to  he  represented  at  ii  given  time  rather  than 
another?  The  environment  presents  one  set  of  contiguities,  the 
representative  power  another.  What  are  the  conditions  of  re- 
presentations 

5  19.  The  representative  activity  is  predominantly  differentiat- 
ing. The  directions  of  self-activity  which  we  have  already  noticed 
have  been  characterisitically  integrating:  hot  representation  takes 
place  when  there  is  some  felt  insufficiency  in  the  existing  slate; 
some  uneasiness,  some  want  which  needs  to  be  supplied.  Then 
there  is  a  movement  for  change,  and  the  representative  power 
supplies  a  new  state,  brings  up,  so  to  spetik,  material  for  new 
integrations.  This  process  of  change  goes  on  continuously,  and  is, 
equally  witli  the  integrating  processes,  a  necessity  of  consciousness. 
Consciousness  of  differences,  of  successions,  is  an  essential  part  of 
conscious  psychical  life  (Chap.  IX.). 

§  20.  Representation,  like  association,  is  an  ultimate  fact. 
This   has  been  seen  in  the  chapter  last  referred  to;  we  there 
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noticed  that,  the  pxperieoce  of  cognised  representation  is  prim- 
ordial. It.  ia  not  merely  consciousneaa  of  differencea  or  of  aiicces- 
aions  nor  is  it  both  together.  It  is  conscionsneBS  of  something  as 
represented  ;  involving  a  belief  that  the  experience  at  a  prior  time 
came  within  conscioueness.  The  object  is  not  alone  cognised,  but 
it  is  re-cognised. 

§  21.  To  ask  why  the  process  of  representation  is  all  the  time 
going  on,  is  to  ask  why  consciouaness  exists.  There  is  no  answer 
to  such  a  question.  Our  inquiry  is  and  must  be  limited  to  the 
laws  which  govern  the  representation  of  one  state  or  one  group  of 
states  rather  than  others  at  a  given  time  or  under  given  circum- 
stances. 

§  22.  Representation  is  the  reproduction  in  consciousness  of 
past  experiences,  though  in  fainter  degree  than  they  originally 
occurred.  It  implies  a  representation  of  those  experiences  in  the 
order  in  time  in  which  they  occurred,  and  likewise  with  all  their 
co-eTistences.  In  fact,  representation  imports  an  activity  produc- 
ing .1  copy  of  these  past  experiences.  Vivid  aensations  are  repre- 
sented with  more  vividness  than  faint  ones;  contiguous  objects 
are  represented  as  contiguous ;  associations  are  represented  as 
aisociationt ;  contrastB  as  contrasts  ;  objects  attended  t«  are  repro- 
duced with  a  relatively  greater  amount  of  attention  in  the  repre- 
sentative train.  The  general  law  of  representation  is  simply  that 
the  automatic  activity  of  mind  tends  to  represent  past  states  of 
consciousness  in  all  their  relations,  as  they  originally  occurred. 
Were  there  no  interfering  influences  this  would  be  the  sole  taw  of 
representation.  But  there  are  interferences  constantly  aiTecting 
the  operation  of  this  law. 

5  23.  The  first  and  most  conspicuous  influence  is  that  of  the 
environment,  cosmological,  biological,  and  sociological.  New  im- 
pressions from  the  afferent  nerves  are  all  the  time  obtruding  them- 
selves upon  consciousness,  and  occupying  the  attention.  These 
come  in  clusters  and  groups,  many  being  simultaneous.  They 
augment  one  another  and  inhibit  one  another,  and  upon  them  the 
associating  activity  is  compelled  to  work.  The  reaction  of  mind- 
forces  is  in  proportion  to  the  strength  of  the  impinging  forces.  We 
have  heretofore  enunciated  as  a  statement  of  fact  that  an  impres- 
sion once  made  upon  the  nervous  structure  having  its  correlative 
mental  state  effects  a  modification  of  that  structure  by  which  any 
re-excitation  of  the  affected  portion  revives  the  original  menial 
state  in  greater  or  less  completeness.      We   also  saw  that   the 
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re-excitation  need  not  be  n  repetition  of  tbe  original  sf  imiilus,  but 
it  may  arise  from  other  stimuli,  either  of  the  environment  or 
automatic.  When,  therefore,  a  present  impression  arises,  it  affects 
on  the  physiological  side  certain  tracts;  if  these  have  been 
oecnpied  before,  the  new  impression  tends  to  revive  and  reproduce 
the  [HiBt  impressions  which  have  been  registered  in  those  tracts  of 
the  organism.  Since  the  new  and  the  old  employ  the  same  por- 
tions of  the  structure,  having  functional  likenesses  also,  however 
the  functions  he  set  in  motion,  the  result  is  a  homogeneity  in  the 
states  which  are  generated.  The  state  of  consciousness  produced 
by  the  new  atimnUis  evokes  into  contiguity  with  itself  its  cognate 
st.ttes  of  past  es]ierience.  In  other  words,  present  states  of  con- 
sciousness tend  to  revive  their  like  among  previously  recurring 
states.  The  ojjeration  of  this  law  breaks  up  the  order  of  repre- 
sentation of  states  as  they  have  actually  occurred  in  the  past  by 
the  introduction  of  new  forces  whose  action  accomplishes  a  selec- 
tion according  to  likenesses. 

§  24.  This  repreanntation  of  like  experiences  of  past  conscious- 
ness is  affected  by  differences  in  quantity  and  quality  of  the  im- 
pinging forces.  We  notod  that  the  quantity  of  sensation  deter- 
mined the  attention  to  preaentative  states  (§  6).  If  the  attention 
is  engrossed  with  presentative  experiences,  there  is  less  opportunity 
for  the  movements  of  representation.  The  automatic  activities 
are  held  fixed  upon  the  presentative  objects  to  which  they  are 
directed.  Tbe  effect  of  strong  sensational  impression  is  to  abate. 
so  long  as  it  may  last,  the  representative  activities.  The  jtreva- 
lence  of  disturbing  influences  about  us  always  interferes  with  the 
operation  of  reflection.  If  we  wish  to  pursue  a  train  of  thought 
we  close  our  eyes  and  shut  out  as  mnch  as  possible  the  impressions 
of  the  senses.  This  same  law  holds  true  with  respect  to  particular 
impressions.  A  strong  sensation  of  colour  tends  to  exclude  re- 
preaenlatiou  of  any  other  colour ;  a  loud  sound  prevents  us  from 
reiiresenting  any  other  sound  j  a  hitter  taste  forbids  ub  from  think- 
ing of  a  swei't  taste  while  the  strength  of  the  former  remans. 
This  rule,  however,  is  subject  to  the  qualification  that  a  painful 
sensation,  after  its  first  impact,  tends  to  recall  the  pleasurable 
experiences  of  relief  from  pain.  Such  a  qualification  is  not  really 
any  exception  to  the  ruie  ;  for  the  reason  that  the  ji.T8t  effect  of 
|)ainful  sensation  is  always  to  detain  the  attention,  then  to  stimu- 
late movement ;  then,  if  the  jKiin -producing  cause  coutinuea  to 
operate,  to  aKite  all  movement.      If  the  seiisaliou  is  strong,  there- 
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fore,  it  excludes  for  the  moment  everything  else;  it  then,  after- 
wards, sets  in  motion  activitieB  for  relief  resulting  in  a  represen- 
(■■vtion  of  the  means  of  relief.  If  the  cause  of  pain,  however,  is  still 
]ireHent,the  attention  is  recalled  to  the  painful  sensation  over  and 
over  agaia,  thus  illustratingtheprincipleof  engrossment  which  we 
have  just  been  considering.  These  quantitative  effects  are  produced 
by  a  volmne  of  stimulus,  by  acutenesB  of  the  impinging  force, 
and  also  by  its  continuance. 

§  25.  Impressions  which  aEFect  consciousness  as  feeling  are 
very  much  less  revivable  than  those  which  generate  cognition. 
And  of  cognitive  experiences  those  which  are  the  most  definite 
are  the  most  readily  revived.  It  hence  follows  that  sensations  of 
Ihe  Bpecial  sensea  are  more  easily  and  more  readily  represented 
than  the  systemic  sensations.  And  of  the  special  sense  im- 
preasions,  those  of  sight  and  hearing  are  greatly  superior  in  point 
of  recoverability  to  those  of  taste  and  smell.  The  definite  sensa- 
tions of  toncli,  attained  by  the  6nger-ends,  for  instance,  are  much 
more  subject  to  representations  than  the  indefinite  sensations 
of  touch  or  j>ressure  upon  parts  less  endowed  with  sensibility. 
With  the  organic  sensations  we  have  the  lowest  degree  of  reviva- 
bility.  It  is  almost  impossible  to  represent  hunger  or  thirst  unless 
we  are  actually  hungry  or  thirsty ;  on  the  other  hand,  when 
we  are  in  a  state  of  inanition  we  cannot  represent  repletion. 
This  is  also  an  illnstration  of  the  law  mentioned  in  the  last  sec- 

5  2G.  The  phywiologieal  environment  in  its  varying  conditions 
from  time  to  time  modifies  the  representative  activity,  as  it.  does 
all  mental  states  and  operations.  Generally  speaking,  henlth  is 
favourable  to  greater  activity,  though  there  are  some  forms  of 
disease  in  which  activity  of  representation  seems  to  be  greatly 
stimulated.  A  well-nourished  condition  accelerates  the  move- 
ment of  thought.  This  is  another  phase  of  the  truth  that 
wherever  feeling  predoininates,  cognition,  and  with  it  representa- 
tion, is  less  active,  When  a  person  is  sick  and  when  he  is  tired 
he  is  less  able  to  perform  mental  operations  which  call  out  the 
automatic  activities.  It  is  probable  that  any  condition  which 
supplies  the  brain  with  an  abundance  of  blood  quickens  and  pro- 
motes mental  action,  which  effect  is  still  more  marked,  prominent 
and  certain  if  the  blood  supplied  is  of  good  quality.  The  stagna- 
tion of  circulation  and  general  decline  of  the  bodily  functions  which 
characterise  old  age,  are  very  notably  accompanied  by  a  deteriora- 
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tion  of  repreeeDtative  i>owerB,  of  wliich  failure  of  memory  is  the 
most  salient  example. 

5  27.  The  frequency  of  repetition  of  impressions  has  a  tendency 
to  make  those  impressions  more  reviv.ible.  Every aiilHitional  repe- 
tition works  to  ]»eri)etuate  and  establish  that  modification  of  the 
etnict.ure  which  rendc-rs  a  representation  of  the  experience  more 
certain  and  more  ready  to  be  evoked.  Repetition  produces  the 
eaiiie  elfect  as  an  equivalent  quantity  of  sensation  in  the  first  im- 
pact, subject  to  the  influences  of  agencies  intervening  between 
the  successive  impressions;  its  relation,  then,  to  the  representative 
power  as  a  force  of  the  environment  is  a  quantitative  one. 

§  28.  Hecency  of  impression  often  renders  a  state  of  con- 
sciousness more  re^-ivable.  We  remember  best  that  which  we 
have  most  recently  experienced,  unless,  however,  there  are  counter- 
acting causes.  These  causes  ai'e  the  factors  we  have  been  con- 
sidering which  relate  to  quantity  of  sensation,  and  some  others 
respecting  qoality  which  we  have  not  dwelt  upon.  A  strong  im- 
pression, or  one  made  more  strong  by  repetition,  will  be  revived 
more  readily,  even  though  more  remote  in  time,  than  a  weak 
impression  which  is  eomparalively  recent.  The  influence  of  the 
physiological  environment  in  counteracting  recency  is  very  con- 
spicuous. We  remember  impressions  made  in  early  youth  even 
to  ourdying  day,  when  recent  impressions  are  entirely  obliterated. 
In  fact,  recency  is  at  the  moat  only  a  subordinate  influence  affect- 
ing representation. 

§  20.  Many  of  the  agencies  to  which  we  have  adverted  as 
affecting  representation,  and  which  we  have  ascribed  to  environ- 
ment, are  themselves  determined  by  heredity.  Particularly  is  this 
the  case  with  all  those  forces  wliich  we  have  classed  with  the 
physiological  environment.  The  individual  constitution,  with  its 
inherited  tendencies  and  predispositions,  is  continually  modifying 
the  current  of  representations.  The  manner  in  which  it  does  so 
has  already  been  indicated  in  our  review  of  Organised  Inheritances 
in  Chapter  XXX. 

§  30.  In  addition  to  the  effects  wrought  upon  representation  by 
environment  and  heredity,  it*  whole  course  is  jKiwerfully  modified 
by  the  volitional  activities  in  the  exercise  of  Iheir  selective  func- 
tions. Automatic  activity  moves  towards  pleasure,  and  away  from 
[iain.  The  application  of  this  principle  to  representation  gives 
UB  its  result  in  the  tralh  that  we  retain  in  experience,  conserve, 
and  represent  that  which  h  most  interesting  to  us.     Let  us  first 
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notice  the  operation  of  this  law  in  controlling  the  continuance  of 
present  impressions.  If  a  certain  presentative  state  is  pleasurable, 
we  have  already  observed  that  it  detains  and  satisfies  the  attention. 
Opportunity  is  hence  aflforded  for  the  impinging  force  giving  rise 
to  the  sensation  to  make  a  stronger  impression  upon  the  mind. 
If  this  force  abates,  still  the  representative  excitement  accompany- 
ing the  presentation  is  fostered  and  increased  by  the  inhibition  of 
other  movements  which  is  accomplished  by  the  pleasurable  feeling. 
By  representation,  and  association  acting  with  it,  the  mind  holds 
on  to  the  experience  as  long  as  possible.  Likewise,  if  a  part  of 
the  experience  is  pleasurable,  the  representative  activity  represents 
the  pleasurable  parts  of  the  experience,  and  aims  to  continue  their 
presence  as  long  as  possible.  If,  however,  a  painful  impression  is 
made,  we  have  in  another  place  considered  how  a  movement  is  at 
once  initiated  to  eipel  from  consciousness  this  pain.  Instead  of 
the  representative  power  operating  to  represent  the  painful,  we  saw 
that  it  reproduces  the  movements  which  former  experiences  have 
shown  to  secure  relief  and  the  state  of  relief  itself.  So  that  in 
the  proportion  that  the  impinging  force  creates  pain,  the  repre- 
sentative activity  develops  the  counteracting  pleasurable  states  of 
previous  experience.  And  whenever  any  painful  state  arises,  the 
automatic  activity  exerting  itself  to  get  rid  of  the  pain  tends  to 
inhibit  the  representation  of  painful  states  and  to  introduce  into 
consciousness  pleasurable  representations,  especially  those  definitely 
connected  with  the  removal  of  and  relief  from  pain.  Thus  the 
automatic  activity,  directed  and  impelled  by  pleasure  and  pain, 
moves  ever  toward  reproducing  the  assimilable  and  toward  keeping 
down  and  expelling  that  which  is  not  assimilable. 

§  31.  Not  only  does  the  self-activity  of  mind  affect  representa- 
tive states  directly  in  the  manner  just  stated,  but  it  affects  them 
mediately  through  the  modifying  influence  of  efferent  movements 
upon  presentative  states.  The  organism  reacts  upon  the  environ- 
ment, alters  it,  and  contributes  to  form  a  new  environment.  Hence 
arises  a  different  set  of  presentative  experiences  to  furnish  again 
material  for  representation.  These  efferent  movements  follow  the 
law  of  attraction  to  pleasure  and  repulsion  from  pain.  They  are 
either  organised  in  the  system  from  the  beginning,  are  voluntary, 
or  have  through  repetition  become  organised  in  the  individual 
experience  so  as  to  be  performed  promptly  and  inevitably.  The 
great  comi)lexity  of  these  movements  has  been  the  subject  of 
our  notice  in  more  than  one  place. 
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5  32.  nie  foregoing  statement  of  the  chief  eh araet  eristics  of 
repreaeiitetive  exi)erieiice  emphasises  the  fact  which  has  been 
patent  from  Ihe  beginning  of  our  study,  that  representation  is 
distinctiveiy  a  phenomenon  of  the  c(^nitive  aspect  of  states  of 
consciousness.  Feeling  niay  be  reproduced,  but  it  must  be  hiumm 
to  be  reproduced ;  so  also  with  volition  ;  we  speak  of  representa- 
tive feelings  and  reproduced  volitions,  meaning  that  we  cognise 
them  as  representetl  and  reproduced ;  they  are  the  feelings  and 
volitions  accomi«injring  representative  cognitions. 

5  33.  Ijet  us  not  fail  to  remark  the  intimate  connection  of 
representation  with  association  and  attention.  The  automatic 
activity,  as  attention,  holds  an  object  in  consciousness;  but  we 
have  seen  that  representation  is  essential  to  any  continuance ; 
besides,  in  order  to  retain  a  state  of  consciousness  we  must 
be  conscious  of  its  agreements,  thus  requiring  association ;  and 
yet  we  can  become  conscious  of  no  sameness  without  change. 
Again,  there  can  be  no  representation  without  something  repre- 
sented ;  and  whatever  is  represented  is  something  to  which  the 
mind  attends,  and  which  is  identified  as  a  whole  whose  parts  at 
least  have  been  matter  of  previous  experience. 

Finally,  the  general  inefBcacy  of  associations  for  mentid  opera- 
tion without  representation  has  recently  been  commented  upon  in 
our  exposition  of  the  former  process.  It  appears,  then,  that  these 
three  forms  of  automatic  activity  are  mutually  necessary  to  each 
other,  and,  indeed,  to  all  consciousness. 


EFFERENT    ACriVlTIES. 

5  34.  Not  only  does  conscious  automatic  activity  work  in 
attention  to  present  states,  in  association  of  states  both  presenta- 
tive  and  representative,  and  in  representation  of  past  exj)eriences ; 
it  also  expends  itself  in  efferent  movements  which  aocompHsh 
reactions  of  the  organism  upon  the  enviionment.  To  this  circum- 
stance I  called  attention  in  §  31  ;  and  the  general  laws  of  the 
exercise  of  these  activities  were  outlined  in  our  exposition  of  the 
genesis  of  volitions.  The  different  classes  of  efferent  activities 
were  set  forth  in  that  place  (Chap.  XXVIII.).  We  there  saw  that 
movements  follow  the  law  of  pleasure  and  pain,  pleasure  being 
connected  with  increased  vitality  and  the  progress  of  evolution  and 
inl^gration  ;  while  pain  is  an  index  of  depressed  vitality,  dissolu- 
tion and  disintegration.     We  alwo  sawthat  movements  and  sets  of 
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movements  in  conformity  with  this  law  become  organised  in  the 
system  and  obey  certain  stimuli  without  conscious  choice :  while 
other  movements  take  place  more  slowly  and  less  uniformly,  under 
the  direction  of  conscious  motives  more  or  less  conflicting  with 
each  other,  thus  giving  rise  to  all  grades  of  voluntary  determina- 
tion. What  has  been  said  on  these  subjects  need  not  be  repeated. 
Hence  there  is  no  occasion  to  do  more  at  present  than  merely  to 
cite  the  efferent  movements  as  exhibiting  one  class  of  the  conscious 
automatic  activities  which  are  constituted  factors  in  the  develop- 
ment of  states  of  consciousness. 

REDINTEGRATION. 

§  35.  It  is  evident  that  we  need  some  more  general  expression 
for  the  process  of  development  of  states  of  consciousness  so  far  as 
affected  by  automatic  activity.  This  activity  has  usually  been 
called  association ;  but  it  is  more  than  association.  The  develop- 
ment is  the  result  of  all  the  agencies  we  have  mentioned  in  this 
chapter,  and  it  is  difficult  to  see  how  they  can  be  comprised  under 
the  head  of  association,  since  we  must  have  something  brought 
and  held  before  the  mind  in  order  tliat  the  associating  power  may 
operate.  Objects  are  presented  and  integrated  with  other  pre- 
sentations and  with  representations ;  these  integrations  are  again 
represented  and  again  integrated  with  new  objects.  The  develop- 
ment of  states  of  consciousness  is  a  process  of  alternate  diflferen- 
tiation  and  integration,  combination  and  recombination,  change 
and  consolidation,  to  a  high  degree  of  complexity. 

§  36.  This  process  has  been  named  Eedintegration.  The  name 
is  somewhat  objectionable,  as  tending  to  leave  out  of  notice  or  to 
obscure  the  diflFerentiating  element ;  but  inasmuch  as  redintegra- 
tion means  repeated  and  renewed  integration  which  can  only  be 
accomplished  by  change,  it  necessarily  implies  diflferentiation ; 
and  after  all  said  it  is  the  integrating  process  which  gives  us  those 
states  of  which  consciousness  is  made  up.  Hence  upon  the  whole 
it  seems  desirable  to  retain  the  name  we  are  considering  to 
characterise  the  process  of  automatic  development,  combining  the 
subordinate  and  mutually  complementary  processes  of  attention, 
association,  and  representation.  We  may,  therefore,  sum  up  the 
conscious  automatic  activities  under  the  heads  of  Redintegration 
and  P^fferent  Activity. 

§  37.  It  remains  for  us,  from  the  data  already  given,  to  formu- 
late the  laws  of  redintegration.     We  shall  then  be  prepared  for 
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a  particular  PXiiminalion  of  the  process  of  development  of  states 
of  coTiai^iouBTiPSB.  But  before  atteni|iting  either  there  is  some- 
thing more  to  be  said  resjiect.ing  the  factors  of  development. 


CHAPTER  XXXIir. 
UKCOySCJOUS  ACTIVITIES. 


§  1.  We  now  approach  some  of  the  most  curious  facts  with 
which  the  science  of  mind  has  to  deal.  We  are  again  brought  up 
to  the  questions  of  the  connection  of  mind  and  matter,  and  of  the 
substance  of  both — questions  which  we  feel  must  be  answered  in 
order  to  give  any  consistency  to  science,  but  which  it  does  not 
seem  possible  to  answer.  After  having  assumed  to  make  out  a 
scieuce  of  mind  by  dealing  with  stjttes  of  consciousness,  we  are 
aware  that  the  latter  are  controlled  more  or  less  by  sub-conscioua 
or  unconscious  processes  of  precisely  the  same  kind  (so  various 
circumstances  incline  us  to  infer)  as  those  which  work  out  conscious 
redintegration.  How  to  class  these  processes  is  the  problem.  Are 
we  to  regard  them  as  physical  ?  If  so,  what  is  their  relation  t» 
mind  and  consciousness  ?  Are  we  to  consider  them  as  mental  ? 
If  so,  what  becomes  of  our  science  of  states  of  consciousness? 

§  2.  Under  the  title  of  this  chapter  I  include  both  reflex  and 
automatic  activities.  As  a  rule,  there  is  in  unconscious  action  a 
mixture  of  the  two  ;  and  perhaps  some  day,  when  we  know  more  of 
nervouB  functions,  we  shall  find  that  many  of  the  actions  we  are 
accustomed  to  regard  as  automatic  are  themselves  properly  reflex. 
At  present,  however,  it  is  difficult  for  us  to  determine  what  the 
nervous  changes  are  which  accompany  consciousness,  and  still 
more  difficult  to  ascertain  those  which  take  place  underneath 
consciousness  and  in  the  intervals  of  unconsciousness.  But  that 
there  are  such  changes  as  the  last-named  is  as  certain  as  that  there 
are  changes  accompanying  conscious  states ;  and  it  is  equally 
certain  that  the  unconscious  changes  modify  the  development  of 
states  of  consciousness. 

5  3.  If  the  reader  will  tiike  the  trouble  to  turn  back  to  Chapters 
XXin.andXXIV.(in  Part  IV.)  he  will  have  before  him  for  use  in 
the  present  connection  a  grouping  of  reflex  and  automatic  actions 
in  relation  to  consciousness.     In  those  fhapters  and  the  next  one. 


4 


Chap.  XXXin.  UNCONSCIOUS  ACTIVITIES.  429 

as  well  as  in  the  former  chapters  relating  to  the  nervous  system  of 
man  and  the  lower  animals,  we  brought  out  the  fact  that  there 
exists  in  animal  organisms  some  degree  of  reflex  and  automatic 
action  before  there  is  any  development  of  consciousness  at  all,  this 
being  true  both  of  the  animal  kingdom  in  general  and  of  each 
individual  in  the  earliest  stage  of  existence.  We  also  saw  that, 
after  consciousness  has  supervened  and  been  destroyed  by  excision 
or  disease  of  nerve-centres,  still  very  complex  movements  will  take 
place,  chiefly  through  reflex  and  to  some  degree  through  automatic 
action.  All  these  actions  are  efferent ;  at  least  the  efferent  move- 
ments are  all  we  can  take  account  of,  for,  since  there  is  no  con- 
sciousness as  yet  in  the  one  case,  and  in  the  other  consciousness  is 
obliterated,  not  to  retiun  to  the  same  individual ;  we  cannot  con- 
nect any  central  action  which  there  may  be  with  conscious  states. 
And  whatever  effect  these  movements  prior  to  the  birth  of  con- 
sciousness may  have  ultimately  upon  such  conscious  states,  it  is 
clearly  an  influence  to  be  considered  under  the  heads  of  environ- 
ment and  heredity. 

§  4.  But  the  grouping  just  referred  to  gives  us,  both  as  to 
reflex  and  automatic  movements,  two  classes  of  actions,  of  which 
some  further  account  must  be  taken.  They  are  the  second  and 
fourth  of  each  classification,  including  actions  which  take  place 
during  suspended  or  interrupted  consciousness,  and  those  which 
occur  together  with  consciousness,  but  either  outside  the  sphere 
of  consciousness  or  when  the  whole  attention  is  elsewhere  concen- 
trated. 

§  5.  The  first  of  these  classes  includes  the  phenomena  of 
dreams,  sleep-talking,  somnambulism,  anaesthesia,  and  hypnotism 
also,  for  the  latter  is  consciousness  interrupted,  and  at  least 
partially  suspended ;  it  likewise  embraces  the  unconscious  cere- 
bration that  takes  place  during  those  states.  The  second  class 
includes  the  remaining  phenomena  usually  covered  by  the  term 
unconscious  cerebration. 

§  6.  Phenomena  of  the  first  class  exhibit  states  of  irregular 
abnormal  consciousness,  in  which  the  influence  of  some  one  or 
more  of  the  factors  usually  present  and  influencing  states  of 
consciousness  is  temporarily  removed.  Usually  the  avenues  of 
epi-peripheral  sensation,  or  some  of  them,  are  closed,  and  the 
ordinary  influences  coming  from  this  source  are  annulled.  In 
dreams  the  representative  activity  is  at  work  with  attention  and 
association,  but  the  modifying  effects  of  external  environment  are 
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absent,  or  niainlj  so.  In  Bomnainbulisna,  which  ia  generalljr 
understood  as  inclusive  of  sleep-talking,  we  appear  to  have  the 
representative  processes  in  operation,  and  some  one  or  more  of 
the  epi- peripheral  sensational  inlets  open,  together  with  a  f&r 
larger  degree  of  efferent  activity  than  in  simple  dreaming.  In 
the  waking  stjite,  however,  we  do  not  ordinarily  remember  oar 
conscious  states  while  in  the  somnambulistic  conditJon ;  but  it  is 
common  enough  to  remember  our  dreams,  though  on  the  other 
hand,  it  is  quite  certain  we  do  not  remember  all,  or  even  the 
greater  portion  of  them.  In  the  case  of  persons  under  the 
influence  of  auEesthetics,  there  is  a  partial  suppression  nf  con- 
Bciousneae,  which  may  be  increased  to  a  total  suppression.  Hyp- 
notism is  really  an  artificially- induced  somnambulism.  We  shall 
recur  to  all  of  these  conditions  under  the  head  of  abnormal  con- 


§  7.  In  all  these  states,  as  well  as  in  normal  consciousness, 
there  are  activities  of  the  nervous  system  at  work  which  are 
wholly  outside  of  consciousness,  but  which  give  their  results  to 
consciousnei^B.  Dr.  W.  B.  Carpenter,  in  a  work  of  much  value,'  has 
presented  am]>le  illustration  of  this  fact^  and  confirms  his  own 
observation  by  those  of  many  others.  These  observations  are 
susceptible  of  verification  by  any  one.  Of  course  the  oi>eration 
of  unconscious  agencies  is  a  matter  of  inference.  We  are  aware 
that  certain  changes  have  taken  place  in  the  relations  of  conscious 
states  to  each  other,  which  we  cannot  explain  by  the  normal 
operation  of  conscious  activities,  nor  by  the  other  causes  usually 
determining  states  of  conBciousness.  (1)  One  of  the  roost 
familiar  instances  is  the  sudden  recall  of  some  mental  object 
which  we  have  been  vainly  seeking  to  remember,  after  we 
have  for  a  time  wholly  abandoned  the  attempt  by  turning  our 
attention  to  something  else,  or  after  we  have  awakened  from  a 
profound  undisturbe<l  sleep.  We  appear  to  set  agoing  by  volition 
a  train  of  representations  and  associations  which  work  on  after  we 
have  withdrawn  all  attention  from  it,  and  after  we  have  ceased 
to  be  conscious  of  it,  and  finally  result  in  causing  the  desired 
object  to  reappear  in  consciousness.  (2)  The  writing  out  of 
thoughts,  of  which  the  mind  is  not  conscious  as  then  present  by 
panchetfe,  furnishes  another  example  of  unconscious  cerebration; 
muscular  movements  are  made  to  erjtress  ideas  which  have  passed 
out  of  consciousness.      (3)  In   reasiiuing,  conclusions  are  often 
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reached  after  active  conscious  ratiocination  Las  been  tried  and 
abandoned.  Every  one  can  recall  periods  of  bis  own  experience 
when,  after  intense  thought  upon  a  subject  with  the  purpose  of 
arriving  at  some  conclusion  from  data  given,  the  mind  is  so 
perplexed  as  to  be  wholly  unable  to  arrive  at  any  conclusion 
whatever.  If,  then,  conscious  effort  is  stopped,  the  mind  aeems 
to  settle  itself,  and  at  length  a  clear,  consistent  and  satisfat.'- 
tory  conclusion  will  emerge  into  consciousness.  Dr.  Carpenter 
quotes  the  following  in  regard  to  Mr.  ApiWd,  the  inventor  of  the 
centrifugal  pump,  which  attracted  attention  in  the  International 
Exhibition  of  1851 : — 'It  was  bis  habit,  when  a  difficulty  arose, 
carefully  to  consider  the  exact  result  he  required ;  and  having 
satisfied  himself  upon  that  point,  he  would  direct  his  attention  to 
the  simplest  mode  in  which  the  end  could  be  attained.  With 
that  view  he  would  during  the  day  bring  together  in  bis  mind  all 
the  facta  and  principles  relating  to  the  case  ;  and  the  solution  of 
the  problem  usually  occurred  to  bim  in  the  early  morning  after 
sleep.  If  the  matter  was  difficult,  bu  would  be  restleaa  and  un- 
easy during  the  night;  but  after  reijose,  when  the  brain  had 
recovered  from  fatigue  and  when  in  the  quiet  of  the  early  morn- 
ing no  external  influences  diatractied  his  attention,  the  resultant 
of  all  known  scientific  principles  bearing  upon  the  question  pre- 
sented itself  to  his  mind.' '  (4)  Not  less  conspicuously  inventive 
and  constructive  i>ower  seems  indebted  t«  unconscious  processes 
for  its  creations.  Dr.  Caqjenter  instances  under  this  head  the 
discovery  of  the  method  of  quaternions,  and  also  of  Mr.  F.  H. 
Wenbam's  improvement  in  the  binocular  microscope.  He  quotes 
also  the  following  account  of  Charlotte  Bronte  by  Mrs.  Gaskell : 
'  She  said  that  it  was  not  every  day  that  she  could  write.  Some- 
times weeks  or  even  months  elapsed  before  she  felt  that  she  hud 
anything  to  add  to  that  portion  of  her  story  which  was  already 
written.  Then,  some  morning  she  would  waken  up  and  the  pro- 
gress of  her  tale  lay  clear  and  bright  before  her  in  distinct  divi- 
sion, its  incidents  and  consequent  thoughts  being  at  such  times 
more  present  to  her  mind  than  her  actual  Ufe  itself.'  If  I  may 
be  pardoned  for  referring  to  my  own  experience  in  this  connection, 
I  may  say  that  again  and  again  in  the  progress  of  this  work  I  have 
turned  ray  thoughts  to  the  method  of  treatment  of  a  topic  witliout 
being  able  to  satisfy  myself  as  to  bow  to  arrange  what,  knowledge 
I  may  have  had  upon  the  subject,  and  have  had  to  wait  for  days, 
I  PmcHdimji: »/  the  Itogjl  &inct^,  Vul.  XV.  p.  6. 
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and  once  or  twice  for  weeks,  until  I  exjierienced  a  '  clearing- up,* 
after  wbich  1  have  been  able  to  take  my  pen  and  write  fluently 
and  unhesitatingly  the  deliverances  of  my  mind.  I  have  best 
accomplished  the  eclaircissenient  by  diverting  myself  in  some 
way,  sometimes  by  walking  in  the  crowded  street  of  the  city, 
sometimes  by  reading  books,  leading  the  mind  as  far  away 
as  iwssible  from  [wychology,  and  sometimes  by  attending  a 
theatrical  or  musical  performance.  I  have  had  at  such  timea  a 
sense  of  the  uaelessncss  of  any  voluntary  effort  to  deal  with  the 
topic  upon  which  1  was  hesitating,  and  also  a  feeling  that  the 
matter  was  working  itself  clear  in  my  mind.  Finally  on  a  sudden, 
usually  in  the  morning  after  coffee,  I  would  feel  a  readiness  to 
write,  a  thought  would  occur  to  nie  which  would  give  me  the  key 
to  the  sitiiiition,  and  directly  I  would  find  my  trouble  at  an  end 
and  the  whole  course  of  my  exposition  laid  out  before  me  with 
perfect  distJnctness.  It  has  many  times  seemed  to  me  that  I  was 
really  a  passive  instrument  in  the  hands  of  some  power  not  myself, 
which  was  working  up  thoughts  for  me  independently  of  my 
own  will.  Perhaps  such  experiences  as  these,  with  their  proper 
scientific  explanation,  account  for  the  apparently  mysterious 
deliverances  which  the  ignorant  are  prone  to  consider  as  revela- 
tions from  supernatural  sources.  I^et  me  add  also  that,  in  view 
of  the  necessity  frequently  arising  of  having  to  wait  for  the  results 
of  unconscious  processes,  I  have  formed  the  habit  of  anticipating ; 
of  getting  together  material  in  my  mind  for  the  treatment  of  n 
subject  some  distance  ahead  in  my  work,  and  leaving  the  mass  to 
digest  itself  until  I  reach  tlie  point  where  I  must  commit  to  pai>er 
whatever  I  have  to  aay  on  that  subject.  1  delayed  for  a  month 
those  portions  of  this  part  relating  to  attention,  association,  and 
representation,  before  I  made  out  to  my  own  satisfaction  what 
each  process  was  and  what  were  its  relations  to  the  others.  I  went 
into  my  library  in  the  moniing,  when  I  usually  devote  an  hour  to 
writing,  and  for  several  days  in  succession  read  Aristotle,  Locke, 
Hartley,  Hamilton,  Mill,  Bain,  Spencer,  Lewes,  Taine,  Hodgson, 
and  some  articles  in  'Mind;'  I  then  would  simply  sit  look- 
ing out  of  the  window  at  the  people  passing  on  the  street 
and  in  the  jBirk  in  front.  I  was  conscious  of  thinking  of  nothing 
in  particular,  though  I  had  often  a  sense  of  annoyance  because 
psycbological  thonglit  would  not  flow.  I  would  take  my  field- 
glasses  and  watch  people  and  things.  I  was  ready  to  write  and 
deeii'ed  to  write,  but  simjily  could    not  because   repelled   from 
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doing  HO  by  the  consciousness  that  I  was  not  yet  in  proper  mental 
condition  to  say  what  ought  to  be  said.  On  reaching  my  office 
and  attending  to  my  daily  business  the  whole  subject  and  all 
related  subjects  would  be  dismissed  from  my  mind,  though  not 
on  the  way  to  the  office.  On  returning  home,  after  dinner  my 
mind  reverted  to  the  undetermined  questions  with  an  increased 
sense  of  annoyance  at  the  delay,  but  still  with  an  inability  to  do 
anything  to  help  the  matter.  Frequently  I  devoted  myself  to 
looking  out  of  the  window.  Finally,  I  gave  up  thoughts  of  Mill, 
Bain  and  Hamilton,  and  devoted  myself  to  reading  Balzac  and 
Brantome.  In  the  mornings  again,  so  far  as  I  was  conscious  of 
thought  on  psychological  subjects,  I  devoted  myself  to  planning 
how  I  should  arrange  Part  VI.  of  this  work  and  what  I  should  say 
therein,  what  the  divisions  of  the  chapters  should  be,  and  what 
special  points  should  be  made  the  subject  of  consideration.  Every 
now  and  then  I  would  revert  to  attention,  association  and  repre- 
sentation, to  see  if  anything  suggested  itself  to  me.  One  evening 
when  I  was  reading  the  daily  newsjiaper  the  substance  of  that 
which  I  have  said  herein  on  those  subjects  Bashed  upon  my  brain, 
my  judgment  approved  the  result,  I  mentally  exclaimed  Eureka, 
and  the  next  morning  went  to  my  library  and  began  to  write,  with 
no  more  hesitation  than  is  usual  to  me  in  carefully  considering 
what  I  write  as  I  go  on.  I  had  uo  more  doubt  about  the  main 
beads  of  the  exposition,  and  any  longer  delay  was  only  the  delay 
incidental  to  perfecting  the  execution  as  far  as  I  was  able  to  do 
so.  This  is  but  a  sample  of  many  such  experiences;  perhaps  it 
will  be  more  interesting  to  the  reader  than  to  repeat  the  well- 
known  instances  of  similar  experiences,  which  are  already  on 
record. 

§  8.  Efferent  activity  is  unconscious  save  in  its  initiation  and 
in  its  results  reported  by  afferent  nerves ;  but  much  of  such 
activity  is  wholly  unconscious.  The  most  of  the  ento-periplieral 
physiological  processes  are  carried  on  without  conscious  recogni- 
tion, though  of  course  they  give  rise  to  and  modify  feeling.  Very 
many  cpi-peripheral  movements  are  unconscious.  The  expressions 
of  the  feelings  in  the  face  and  in  the  muscles  in  other  parts  of 
the  body  are  frequently  unconscious,  and  all  sorts  of  movements 
which  the  body  is  educated  to  perform  involuntarily  and  sjxmta- 
neously  are  apt  to  be  performed  unconsciously  also  when  the 
attention  is  diverted  to  something  else.  In  addition,  we  must 
consider  likewise  the  reflex  and  automatic  movements  which  are 
VOL.   L  F  F 
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organised  in  the  system  and  which  we  have  spoken  of  as  belonr 
and  prior  to  consciousneas  in  the  scule  of  development  of  aniEoa! 
life. 

§  9.  In  the  growth,  the  accumulations,  the  elevation  and  de- 
pression of  feelings  of  all  sorts,  unconscious  influences  are  plainly 
at  work.  Dr.  Carpenter  instanees  the  growth  of  senual  love  as 
proceeding  for  a  long  time  without  the  parties  susjvecting  it, 
cither  as  to  themselves  individually  or  as  to  each  other.  Illustra- 
tion of  the  same  fuct  may  be  found  in  all  the  passions  and  senti- 
ments. The  leading  sentiments  winch  make  up  the  character  of 
an  individual  are  alow  growlhs  whose  definite  progress  we  cannot 
trace,  and  of  the  existence  of  which  we  are  often  unaware  until 
some  occasion  develops  them  in  a  manner  and  with  a  strength 
(juite  surprising  to  ourselves.  In  the  dejmrtment  of  feeling  we 
find  the  borderland  between  conseionsness  and  unconsciousness. 
Definite  consciousness  is  all  the  time  sinking  into  indefinite  con- 
sciousness and  thence  disappearing  into  unconscJouaness,  while 
feeling  also  is  continually  rising  out  of  unconsciousness  and 
thence  passing  into  a  greater  or  less  definiteness  of  cognition, 

§  10,  Without  multiplying  particular  examples,  it  is  apjiarent 
from  the  circumstances  under  which  consciousness  is  generated 
that  unconscious  cerebration  goes  on  and  brings  new  effects  into 
consciousness.  We  found  in  preceding  chapters  that  consciousness 
arises  upon  an  action  and  reaction  of  nen-ous  fofces.  We  saw 
that  not  only  must  there  be  a  current  of  nervous  motion  resisted, 
but  there  must  be  a  certain  degree  of  motion  and  resistance,  n 
certain  amount  of  force  brought  to  bear  before  conBciousness 
comes  into  being.  We  also  noted  the  peculiar  sensibility  of 
nerve-matter  to  stimulation,  and  with  it  a  readiness  to  propagate 
within  its  structure  motions  once  communicated  to  it.  We  thus 
learned  that  there  are  nervous  movements  all  the  time  going  on 
during  life,  which  nevertheless  do  not  develop  a  sufBcient  quantity 
of  motion  and  resistance  to  give  birth  to  a  state  of  consciousnesK, 
These  movements  run  to  and  from,  between  and  within  the 
centres.  We  also  noted  that  as  nervous  movements  in  and 
through  the  central  system  become  more  direct,  prompt  and  un- 
hesitating along  definite  lines,  consciousness  is  excluded,  and 
reflex  and  automatic  action  without  consciousness  is  all  we  fln«t. 
Furthermore,  we  ascertained  that  nervous  movements  of  all  sort^ 
leave  the  structure  in  a  condition  more  or  less  modified,  notably 
in  rendering  the  structure  more  susceptible  to  a  revival  of  the 
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movements  once  experienced,  and  doubtleBa  in  other  ways  not  so 
prominently  noticed.  Therefore,  the  organism  presents  a  nervous 
stnicture  continnolly  agitated  by  inipressingforcesand  continually 
modified  by  them  and  by  their  reactions.  In  the  midst  of  these 
movements  an  increased  development  of  the  same  kind  of  force 
gives  movements  and  resistances  attended  hy  consciousness. 
These  movements  with  consciousness  may  be  the  culmination  of 
movements  without  consciousness,  or  they  may  end  in  inferior 
movements  without  consciousness  ;  they  propagate  other  and  more 
diffused  movements  which  are  yet  not  strong  enough  to  give  rise 
to  consciousness.  Now  the  persistence  of  force  itself  necessilales 
that  these  actions  and  reactions  below  consciousness  aggregate  or 
diminish  the  conscious  movements  as  they  coalesce  with  them  or 
draw  force  from  Ihem,  and  also  as  they  modify  the  structure 
render  particular  conscious  movements  more  easy  or  more  diffi- 
cult of  recurrence.  Attention  may  be  directed  to  a  certain  set  of 
impressions;  the  associating  and  representative  activities  are  set 
at  work  in  a  series  of  redintegrations.  The  attention  is  diverted 
to  some  new  impression ;  the  ner\'e  force  is  drawn  off  from  the 
course  of  redintegration  once  begun,  but  the  movements  thus 
inaugurated  continue,  though  with  a  diminished  quantity  of  force  ; 
redintegration  proceeds  below  consciousness;  until  by-and-by 
something  draws  back  the  attention  to  the  first  series  of  states,  and 
instead  of  reproducing  the  redintegration  where  consciousness 
left  it,  the  last  term  of  the  series  of  unconscious  redintegrations 
emerges  into  consciousness,  and  we  are  made  aware  that  unconscious 
processes  have  been  working  along  the  same  line  of  redintegrations 
which  our  consciousness  left  when  drawn  away  by  a  greater 
attractive  force,  and  that  we  are  obtaining  the  result  of  those 
processes  in  the  present  state  of  consciousness. 

§11.  Not  only  does  it  appear  that  unconscious  redintegmtion 
is  liable  to  occur  in  the  midst  of  conscious  life,  but  it  is  evident, 
if  our  statements  as  to  the  genesis  of  states  of  consciousness  are 
correct,  that  it  must  be  occurring  all  the  while,  and  that  conscious 
redintegration  must  be  relatively  inconsiderable  as  compared  with 
unconscious  redintegration.  By  this  I  mean  to  say  that  in  the 
life  of  the  individual  the  amount  of  unconscious  nervous  molecular 
motion  is  far  in  excess  of  the  amount  of  such  conscious  motion. 
Unconscious  redintegration  goes  on  during  sleep  in  many  direc- 
tions ;  it  goes  on  also  when  the  attention  is  fixed  upon  some 
conscious  experience ;  it  is  fed,  nourished,  and  tnodiSed  by  a  multi- 


436     DEVELOPMENT  OF  STATES  OF  CONSCIOUSNESS.       Past  V. 

tude  of  various  and  varying  impressioos.  To  the  work  of  redin- 
tegration should  be  added  all  the  unconscious  efferent  movements 
of  whieL  I  have  sicken.  So  tliat,  in  fine,  in  the  language  of  Dr. 
Bastian,  *  those  nerve-actions  attended  by  conscious  states  .... 
constitute  in  reality  only  a  small  fraction  of  the  sum  total  of 
nervous  states  or  actions  which  are  now  known  to  be  comprised 
among  (a)  the  initial  nervous  phenomena  leading  to  sensation  and 
emotion,  among  {b)  the  intermediate  links  of  thought  and  imagi- 
nation, among  (c)  the  beginnings  of  desire,  and  which  eiist  (d) 
as  the  incitations  t«  or  accompaniments  of  volitional  action.' ' 

§  12.  We  may  regard  it  as  plainly  demonstrated  that  there 
are  nervous  motions  with  all  consciousness,  and  that  there  are 
nervous  motions  without  any  consciousness  at  all.  And  so  far  as 
we  are  able  to  collect  evidence,  the  difference  between  the  two  is 
one  of  relative  quantity  of  force  and  not  quality.  We  are  justified 
in  asserting  that  at  least  there  is  a  correlative  and  corresponding 
variation  of  states  of  consciousness  and  nervous  motion  and  states. 
It  is  then  easy  to  see  how  an  increment  or  decrement  of  conscious 
nervous  motion  may  be  affected  by  unconscious  nervous  action,  and 
hence  a  change  may  be  wrought  in  a  conscious  state  by  unconscious 
aetinty ;  likewise  it  is  plain  that  modifications  of  the  structure 
wrought  hy  unconscious  movements  will  have  their  effect  in  sub- 
sequent conscious  states.  It  is  but  a  step  farther,  which  we  may 
take  without  any  inferential  hindrance,  to  maintain  the  proposition 
that  the  unconscious  redintegration  of  nervous  states  through  ner- 
vous motions  is  a  producing  and  modifying  factor  of  conscious 
states  in  all  degrees  of  redintegration.  The  degree  of  modifica- 
tion will  be  iu  projwrtion  to  the  quantity  of  force  employed  in  the 
unconscious  movements,  and  to  the  complexity  of  the  actions  and 
reactions  which  take  place  in  those  movements,  subject  also  to 
the  influence  of  all  the  other  factors  we  have  instanced. 

§  13.  If  then  we  admit  unconscious  activity  as  a  factor  of  the 
development  of  states  of  consciousness,  there  remains  the  question 
whether  these  unconscious  efferent  and  redintegrating  activities 
are  to  be  regarded  as  mental  or  physical.  It  is  ]»lain  to  me  that 
they  must  be  regarded  as  physical,  so  far  as  we  know  anything 
about  them  outside  of  consciousness.  We  know  only  that  certain 
ner^'ouB  movements  occur  without  consciousness  which  propagate 
or  modify  other  nervous  movements  which  are  attended  by  con- 
sciousness. On  the  one  hand,  we  have  conscious  states;  on  the 
■  Tie  BraU  aa  ike  Organ  a/ Mi  nil.  Clinp.  X, 
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other  nen^ous  motions,  both  witli  coast' iotisneas  and  without.  To 
sivy  that  nervous  movements  are  mind  or  mental  activities  contra- 
dicts the  fundamental  postulate  of  all  knowledge — the  antithesis 
of  Ego  and  Non-Ego, — and  is  a  proposition  without  meaning. 
There  ia  no  power  of  thought  to  transform  a  nervous  movement 
into  a  state  of  consciousness  ;  and  if  we  take  away  the  latter,  alt 
that  is  left  is  a  nervous  movement,  which  can  be  explained  fully 
by  a  reference  to  the  laws  of  matter. 

§  14.  There  is  no  greater  difficulty  in  understanding  how  a 
state  of  consciousness  such  as  we  call  redintegrated  may  be  pri>- 
duced  by  a  succesxion  of  unconscious  redintegrations  of  nerve 
force,  than  it  is  to  comprehend  how  a  sensation  arises  from  physical 
imiMict,  The  latter  is  an  epi-peripheral  force,  while  the  unconscious 
nerve-motions  are  simply  the  ento-peripheml  and  central  forces. 
In  the  case  of  unconscious  redintegration  force  is  generated,  and 
operates  nearer  to  the  centres  than  in  the  case  of  sensation.  How 
any  nervous  movements  give  birth  to  a  state  of  eonscioasness  is  a 
mystery;  but  that  a  series  of  these  movements  operating  under 
the  laws  of  organic  life  in  and  among  the  centres  of  stored-up  nerve- 
force  should  develop  and  modify  conscious  slates  is  no  more  a 
mystery  than  that  similar  results  should  follow  the  application  of 
a  series  of  imjiacts  upon  afferent  nerves  at  the  periphery. 

§  15.  But  while  all  we  know  about  unconscious  redintegration 
is  of  movements  of  attraction  and  repulsion,  assimilation  and  die- 
assimilation,  of  molecules  of  nervous  matter  which  finally  develop 
modified  conscious  states,  we  are  not  authorised  to  affirm  that 
these  unconscious  nervous  actions  and  reactions  are  not  attended 
with  some  form  of  mental  existence.  We  can  only  assert  that  we 
have  no  experience  or  knowledge  of  mind  except  aa  states  of  con- 
sciousness J  but  we  are  nevertheless  obliged  to  postulate  a  subject 
Ego  as  a  substance  for  states  of  consciousness,  an  unknowable 
reality  underlying  all  conscious  states.  That  there  is  unconscious 
mind,  therefore,  we  are  forced  to  assume  at  the  very  threshold  of 
mental  science.  But  we  can  have  no  science  of  unconscious  mind, 
and  we  can  only  think  of  it  in  terms  of  consciousness.  We  can 
picture  to  ourselves  symbolically  trains  of  conscious  state  moving 
on  while  we  are  unconscious  of  them  ;  but  this,  it  scarcely  need 
be  said,  is  rendering  the  unconscious  into  the  conscious,  and  still 
postulating  an  unknown  subject  mind  beyond. 

§  16.  The  conclusion  of  thewhole  matter,  consequently,  is  this. 
We  know  conscious  states,  and  we  know  molecular  nervoixs  motions 
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and  nervous  states.  All  the  latter,  whether  attended  with  cfinecious- 
uess  or  not,  are  alike  biological  and  affect  coastiious  states  as  material 
forces.  We  neither  know  nor  are  able  to  think  of  any  mental  stat  es 
except  in  terras  of  conscioiisnesB ;  but  consetousness  itself  inevitably 
postulates  an  unknowable  anhject  mind  beluw  consciousness,  and 
upon  which  it  rests.  We  can  have  no  knowledge  (and  henco  no 
science)  of  unconscious  mental  states.  It  therefore  remains  true 
that  we  must  group  together  nervous  phenomena  of  all  sort* 
among  the  sciences  of  matter,  and  set  over  against  them  all,  as 
ti  distinctively  mental  science,  the  science  of  stales  of  fonscious- 


CHAPTF.R   XXXIV. 


THE   ULTIMATE  FACTOIfS. 


51.  In  the  four  immediately  preceding  chapters,  we  have 
gathered  together  the  factors  of  the  development  of  states  of  eon- 
ficiousness  into  four  groups,  namely  Organised  Inheritances,  En- 
vironment, Oonscious  Automatic  Activity,  and  Unconscious  Activi- 
ties. The  first  group  includes  the  influences  coming  from  au 
inherited  structure  with  coifeaponding  predispositions  us  regards 
function ;  the  second  group  embraces  (he  modifying  influences, 
both  of  the  progress  of  the  individual's  organic  life,  and  of  all  the 
impinging  agencies  of  the  general  order  of  nature  ;  the  third  and 
fourth  take  in  the  reactions  of  the  org.inism  in  the  physiological 
environment  and  the  self-activities  of  mind.  Our  task  now  is  to 
ascertain  if  these  groupings  express  ultimate  or  prime  factors,  and 
if  not  what  further  reduction  can  be  made. 

§  2.  Assuredly  they  are  not  the  ultimate  factors  ;  for  already 
we  have  noticed  a  close  connection  between  the  last  group  of  the  four 
and  the  third,  and  the  first  class  embraces  only  transmitted  struc- 
tures and  tendencies  which  have  been  (ireviously  organised.  More- 
over the  question  arises,  if  we  are  entitled  to  refer  unconscious 
activities  to  material  forces,  including  as  they  do  automatic 
activities  also,  why  should  we  not  refer  all  automatic  nervous 
movements  which  are  attended  with  consciousness  to  material 
forces  as  well  and  group  them  under  the  head  of  environment  ? 

§  3.  Orginined  inheritances   affect  only  the  developmc-nt   of 


Can:  XXXIV.  THE    ULTIMATE   FAI^TOItS. 


439 


fitatc's  of  consciousness  in  the  individual;  they  are  not  ultimate 
fuctxtrs  of  the  development  of  eoueciousness  in  general.  They 
furnish  an  organised  structurt;  which,  so  far  as  it  contains  capacities 
for  mental  etates,  has  those  capacities  by  reason  of  the  preservation 
of  the  results  in  former  individuals  of  the  same  processes  which 
develop  states  of  consciousnesa  in  the  successor.  Heredity  gives 
an  organised  physical  structure  and  capacities  for  mental  expe- 
rience a. 

§  4.  Under  the  head  of  environment  ve  do  not  ordinarily 
include  the  nervous  structure  in  the  exercise  of  its  normal  func- 
tions of  transmitting,  conserving,  and  originating  the  force  which, 
under  certain  conditions  of  exercise,  is  attended  with  coneciousness. 
It  is  the  source  of  the  biological  self-activity  of  the  organism,  and 
though  the  structure  with  its  functional  powers  be  built  up  from 
the  physiological  environment,  it  reacts  upon  and  modifies  this 
environment. 

5  5.  These  centres  of  force  organised  in  the  nervous  structure 
both  resist  the  action  of  environing  forces  and  initiate  new  move- 
ments in,  upon,  and  against  the  environment.  This  is  automatic 
activity,  both  conscious  and  unconscious.  In  the  midst  of  these 
actions  and  reactions  of  the  environment  and  the  organism  eon- 
scionsnesB  has  its  genesis,  and  conscious  states  proceed  in  their 
course  of  development. 

5  6.  The  ultimate  factors  we  are  seeking  woidd  then  seem  to 
lie  Environment  and  Automatic  Activity,  in  all  their  modes  and 
varieties  of  operation.  These  we  found  to  t>e  the  ultimate  factors 
cjf  the  genesis  of  consciousness  in  general  (Chaps.  XXV.  and 
XXIX.),  and  they  are  also  the  ultimate  factors  of  the  development 
of  particular  states. 

§  7.  But  after  all  we  have  in  these  two  only  the  factors  of 
nervous  states  and  movements ;  and  the  difficulty  suggested  above 
near  the  end  of  §  2  has  not  yet  been  met.  Why  is  not  automatic 
activity  to  be  included  with  other  forces  within  an  environment  of 
mind  ?  The  answer  to  this  question  is,  I  take  it,  that  mind  has 
no  environment  except  mind.  Each  class  of  forces  we  have  been 
examininghasitsexactparalleland  correspondence  in  mental  powers. 
There  is  heredity  of  mental  capacities  and  predisposition  to  mental 
activity;  there  are  environing  mental  ]>owers  corresponding  (o 
the  environing  physical  forces  of  which  consciousness  takes  account ; 
there  are  automatic  mental  activities  reacting  upon  the  mental 
environment.     Each  state  of  consciousness  has  a  mental  side  and 
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a.  complementary  plijsical  aide.  Whatever  is  attributed  to  the 
pbjsicjil  has  its  eo]>y,  like  but  dilferent,  attributed  to  the  meutal, 
PLyfiieal  forces  exhaust  themselves  in  the  physical  universe ; 
mental  powers  do  their  work,  aud  have  their  actions  and  reactions 
in  the  universe  of  mind.  Side  by  side  go  these  two  mutually 
necessary  and  yet  mutually  exclusive  classes  of  activities.  Biit 
the  nature  of  their  connection  is  still  a  mysterious  problem,  not 
yet  solved. 

§  8.  I  am  obliged  again  to  run  the  risk  of  the  reader's  dii 
pleaaure  by  BUggesting  the  question  which  I  decline  fully  to 
discuss.  I  refer  to  the  question  of  the  connection  of  mind  and 
body,  I  shall  once  more  postjtone  such  a  discussion,  because 
wish  to  reserve  it  for  the  latter  part  of  this  work,  deeming  that  we 
can  intelligently  consider  the  (iroblem  only  aft^r  we  have  gone 
over  the  whole  field  of  menial  phenomena.  As  before  said,  it  is 
the  final  question  of  psychology. 

§  9.  Whatever  views  we  entertain  as  to  this  connection  of 
matter  and  mind,  one  thing  is  certain,  that  we  are  obliged  to  ex- 
press our  knowledge  of  mind  in  terms  of  matter.  From  this 
necessity  we  are  all  the  time,  logically  speaking,  in  confusion  and 
contradiction.  We  speak  of  material  forces  as  factors  of  the 
development  of  states  of  consciousness,  as  if  they  were  caoses  of 
consciousness,  and  again  refer  to  conscious  activities  as  causes  in 
the  world  of  material  things ;  but  we  know  not  whether  we  can 
properly  a65rm  a  relation  of  cause  and  eEfect  between  the  two.  So, 
aa  regards  the  relations  of  states  of  consciousness  to  each  other,  we 
stiite  them  in  terms  of  matter  and  motion,  while  ]^>ositing  an  ex- 
clusion from  matter  and  motion.  While  the  facta  with  which  we 
have  to  deal  entail  these  contradictions  and  we  cannot  become 
wholly  freed  from  them,  it  is  advisable  now  and  then  to  rectify 
our  position  hy  recalling  our  minds  to  the  fundamental  antithesis 
of  Ego  and  Non-Ego,  which  is  the  first  postidate  of  knowledge.  In 
the  light  of  this  postulate  and  of  the  facts  we  have  foimd  in  our 
examination  thus  far,  it  appears  that  all  we  can  affirm  of  the  rela- 
tions of  nervous  movementa  to  states  of  consciousness  is  a  co- 
existence and  correspondence  ;  in  other  words,  that  the  state  of 
consciousness  is  the  concomitant  of  the  nervous  motion.  Strictly 
speaking,  then,  we  are  in  error  when  we  say,  for  instance,  that  en- 
vironment causes  a  certain  state  of  consciousness.  We  mem  that 
environment  causes  certain  nervous  motions  which  are  attended 
with  a  certfiin  state  of  consciousness ;  likewise,  we  should  say  that 
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automatic  force  causes  nervous  reactions  which  have  their  con- 
comitant states  and  movements  of  consciousness.  On  the  other 
side,  thoughts,  feelings,  and  volitions  follow  each  other  in  causal 
relations,  or  at  least  sequence,  according  to  laws,  and  these  are 
accomj)anied  by  nervous  movements.  But  though  we  thus  speak, 
we  cannot  get  rid  of  matter  as  an  essential  to  the  operation  of 
mind.  A  state  of  consciousness  postulates  a  material  object-world, 
in  which  are  uniformities  of  which  consciousness  takes  account. 

§  10.  From  the  foregoing  considerations,  it  follows  that  we 
ought  to  exhibit  the  ultimate  factors  of  the  development  of  states 
of  consciousness  in  some  such  way  as  below  : — 
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It  will  be  seen  from  this  diagram  that  there  is  a  double  series 
of  phenomena,  or,  if  we  prefer  so  to  express  it,  a  series  with  two 
inseparable  faces :  one  nervous  movements,  the  other  states  of  con- 
sciousness. The  environment  and  automatic  activities  produce 
certain  movements  of  nerve -matter  of  sUch  a  nature  that  when 
they  occur  states  of  consciousness  occur  concomitantly  with  them. 
On  the  other  side,  the  powers  of  mind  in  action  and  reaction  pro- 
duce states  of  consciousness. 

§  11.  Since  it  is  legitimately  inferrible  that  every  state  of  con- 
sciousness has  an  invariable  concomitant  nervous  motion,  and  that 
as  states  change,  so  there  go  alongside  corresponding  and  uniform 
changes  in  the  nervous  structure,  it  is  probably  advisable  to  allow 
an  abridged  statement  of  the  facts,  and  continue  to  speak  of 
mental  states  as  caused  by  physical  states.  At  any  rate,  it  would 
be  hard  to  abolish  such  usage  of  language.  Similarly  we  shall 
have  to  sanction  the  affirmation  that  mental  states  modify 
physical  states,  since  we  have  no  means  of  getting  at  the  ultimate 
physical  changes ;  all  we  know  of  them  is  what  we  infer  from 
mental  changes.  Until  science  gives  us  a  better  account  than 
hitherto  of  the  mutual  relations  of  mind  and  matter,  of  the  rela- 
tions of  states  of  consciousness  to  each  other,  of  the  dynamics  of 
mind  and  of  the  mutual  relations  of  material  forces,  the  student 
of  psychology  will  find  in  his  way  much  that  is  provisional,  un- 
certain, confused,  and  perplexing. 


Part  VI. 


THE  GENERAL  DEVELOPMENT  OF  STATES 

OF  CONSCIOUSNESS. 


*  The  history  of  evolution  is  the  real  source  of  light  in  the  investigation  of 
organic  bodies.  It  is  applicable  at  every  step,  and  all  our  ideas  of  the  correlation 
of  organic  bodies  will  bo  swayed  by  our  knowledge  of  the  history  of  evolution.* — 
Karl  Js^tt  Bacr, 


CHAPTER   XXXV. 
THE  LAWS  OF  DEf'ELOP.VEXT. 

§  1.  Under  the  term  DevelopTtient  I  mean  to  include  the 
series  of  successions  and  co-esiatences  of  states  of  consciousness 
which  make  up  conscious  life  from  its  beginning  to  the  limit  of 
our  knowledge  with  respect  to  each  individual ;  and  also  the  rela- 
tions of  these  succeaaions  and  co-existences  to  each  other  and  to 
unconscious  things.  Having  given  consciousness  at  the  start,  a 
history  of  the  development  of  conscious  states  is  a  history  of 
their  successions  and  co-esistences  as  related  to  each  other. 

§  2.  We  have  found  the  factors  of  this  deveIo])ment,  and 
reduced  them  to  their  lowest  terms.  It  is  now  desirable  to  note 
the  uniformities  in  the  operation  of  these  factors,  to  trace  their 
course,  and  to  exhibit  the  resultants  of  that  action  iu  conscious 
states. 

§  3.  We  have  seen  that  each  individual  begins  its  life  with 
inherited  germs  of  development;  that  in  him  development  pro- 
ceeds according  to  certain  laws  ;  and  that  there  are  organised  in 
the  course  of  this  development  new  germs  as  products  which  are 
transmitted  to  other  individuals.  In  ascertaining  the  ultimate 
factors  we  found  them  to  be  the  same  for  the  individual  and  for 
consciousness  in  general,  inheritance  furnishing  only  an  accumu- 
lated product  of  past  actions  and  reactions.  It  is  equally  true 
that  the  laws  of  development  are  the  same  for  the  individual, 
for  the  race,  and  for  all  life  wherewith  we  find  consciousness.  The 
differences  between  individuals  of  different  degrees  of  develop- 
ment are  differences  in  the  products,  not  in  the  processes  of 
development.  These  processes  are  the  same  in  the  lowest  con- 
scious life  that  they  are  in  the  most  complex  intelligence.  Hence, 
if  we  interpret  rightly  the  laws  of  the  development  of  the  indi- 
vidual consciousness,  we  have  expressed  correctly  the  taws  of  the 
development  of  consciousneas  in  general. 

§  4.  We  have  observed  that  there  is  a  correspondence  between 
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life  and  mind,  indicated  in  the  pbysicul  Btnicture  by  an  increased 
eomplexitj'  of  the  nervous  Byatem  in  the  higher  development  of 
life.  Were  there  need,  we  might  trace  the  ctnTeBpoiidencE>  of  life 
and  mind  in  detail.  Rut  this  has  been  done  by  others,'  nnd  has 
already  been  illustrated  sufficiently  in  this  work.  It,  however, 
receives  its  fullest  illustration  in  the  fact  that  the  most  general 
and  most  universal  law  of  the  development  of  states  of  conscions- 
ness  is  no  other  than  the  law  of  evolution,  which  applies  also  to 
inorganic  nature  and  to  life.  This  law  has  been  expressed  in  a 
previous  chapter  (Chap.  XVII.);  its  enunciation,  as  applied  to 
mental  phenomena,  is  in  simihir  terms : 

GENERAL  LAWS  OF   DEVELOPMENT. 

§  5.  (1.)  Conecioua  existence  is  developed  in  correspondtnce 
with  life  in  a  series  of  progressive  clianges  of  states  of  consdous- 
nesB,  from,  the  simple,  the  homogeneous,  a/iid  the  indefinUe^  to  the 
complex,  the  heterogeneous,  and  definite. 

Apart  from  the  observed  correspondences  of  life  and  mind 
which  objective  psychology  affords,  inti-ospective  examination 
makes  evident  the  truth  of  this  law.  The  education  of  mind  and 
the  growth  of  mental  acquirements  fumisb  attestation.  All  the 
processes  of  mental  action  and  the  products  of  that  action  lend 
confirmation,  down  to  the  minutest  details.  Exempli6cation  will 
be  afforded  in  the  succeeding  chapters  of  the  present  work. 

5  6.  Obviously  this  development  has  both  a  dynamic  and  a 
static  aspect.  There  must  be  changes  and  things  to  be  changed  ; 
states  and  changes  of  states.  The  general  analysis  of  states  of 
conscionsnesB  revealed  as  equally  essential  elements  ccnscioua- 
ness  of  agreement  and  consciousness  of  difference,  duration,  and 
succession.  Hence  the  processes  involved  in  development  can  be 
no  other  than  the  formation  of  aggregiites  and  the  dissipation  or 
modification  of  those  aggregates,  that  is  to  say,  integration  and 
differentiation.  It  is,  therefore,  true  that  the  course  of  develop- 
ment of  states  of  consciousness  is  a  course  of  alternate  integra- 
tion and  differentiation. 

§  7.  But  our  consciousness  of  change  ia  of  things  changed,  of 

something  succeeding  stmething.     We  know  the  change  by  the 

presence  of  a  coherent  ag^egatc,  different   from  some  other  or 

prior  aggregate.     Our  science  is  a  science  of  inlegi'ationa  and 

'  l>ee  Spencer's  I^'rinciplrt  n/  Pi-schohfjy,  Vol.  1.  Part  lit. 
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changed  integrations,  of  states  and  modified  states.  We  know  the 
differentiations  only  by  the  resultant  integrations.  Consequently 
the  development  of  consciousness  is  a  development  of  a  series  of 
integrations,  aggregates,  or  states  so  related  to  each  other  as  to 
show  a  progressive  movement  from  simple,  homogeneous,  and  in- 
definite states  to  complex,  heterogeneous,  and  definite  states. 

5  8.  The  environment  makes  its  impressions,  with  which  come^ 
presentative  knowledge;  but  we  have  learned  that  there  is  no 
continuity  of  consciousness,  and,  in  fact,  no  consciousness  at  all 
without  representation  accompanying  and  connecting  presenta- 
tions. The  representative  powers  conserve  and  reproduce;  and 
representation  is  a  continuous  process.  It  follows  that  the  de- 
velopment of  states  of  consciousness  in  its  course  of  differentia- 
tion and  integration  is  a  process  of  redintegration,  that  is  to  say, 
of  integration,  differentiation,  new  integration,  differentiation, 
and  further  integration.  The  changed  integrations  and  modified 
states  are  all  representative  states.  The  external  environment 
furnishes  new  material  for  integration  and  modifies  the  course 
of  integration,  but  the  integrated  and  redintegrated  states  are 
representative.  Therefore  we  may  characterise  the  process  of 
development  of  states  of  consciousness  as  a  process  of  redintegra- 
tion, and  the  special  laws  of  that  development  will  be  the  laws  of 
redintegration.  These  laws  will  all  be  found  to  be  subordinate  to, 
and  minor  interpretations  of,  the  general  law  of  development 
given  above,  that  is,  the  law  of  evolution  as  applied  to  mind. 

5  9.  (2.)  Evei'y  cotmci&iis  state  ia  the  result  of  the  interactions, 
as  Tiiodifying  factors  of  development,  of  the  enmronment,  or- 
ganised inhen.tancea  in  the  structure  and  the  automatic  activities 
In  a  word,  every  coTmcioiig  gtate  is  determined  by  the  actioyi  and 
reaction,  past  and  present,  of  organism  and  enviromnent. 

The  first  general  law  expresses  the  cause  of  development ;  the 
second  is  the  law  of  the  factors ;  a  thiid  will  express  the  rela- 
tions of  states  of  consciousness  to  each  other  in  their  develop- 
ment. 

5  10.  (3.)  Development  of  conscious  states  with  reference  to 
each  other  is  a  process  of  redintegration,  as  modified  by  environ- 
ment, by  heredity  and  by  efferent  activities. 

This  is  an  expression  of  the  course  of  development  from  auto- 
matic activity  as  a  starting-point;  for  redintegration  is  itself 
automatic  activity  engaged  in  selecting  and  drawing  in  the  assi- 
milable, and  avoiding  and  dropping  out  the  non -assimilable.     In 
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further  exi)l8nation  of  redintegration  the  faets  we  have  noted  give 
ua  the  following: 

OEXEHAL  LAW   DP   UEDlNTEliRiTlON. 

511.  (4.)  Redintegration  progresses  and  is  accomplished, 
according  io  the  general  law  of  evolution,  by  the  operation  of  the 
mutuidly  complemmitary  processes  of  attention  which  holds  the 
expericTice  and  concentrates  the  automatic  power  upon  it ;  of 
association  which  integrates  the  likeiieeses;  and  of  represen- 
tation which  reprodu^s  jiast  states  and  parts  of  them  for 
further  integration. 

Subordinate  to  the  foregoing  we  have  various  special  laws  of 
redintegration,  of  which  we  will  take  cognisance.  It  will  be  ob- 
served that  they  express  what  has  been  set  forth  before,  and  they 
will  receive  further  illuslration  in  subsequent  chapters. 


LAWS  OP   ArrENTION, 

^12.  (1.)  Redintegratio^ihegiiis  in  the  exercise  of  automatic 
jaower  as  a  reaction  to  afferent  action,  detaining  the  consdwia 
state  and  excluding  all  others  inconsistent  with  it.  Thh  process 
is  attentiott,  and  its  relations  to  consciousness  are  qtuinlilative. 
The  concentration  of  attention  may  be  either  upon  a  presentative, 
representative  or  mired  stale ;  the  unity  of  the  state  being  deter- 
•mined  by  the  congruity  of  its  component  parts. 

The  above  is  a  general  law  of  attention,  embracing  defi- 
nitions and  a  general  expression  of  the  character  and  effect  of  its 
opei-ation.  We  next  observe  a  law  of  the  Direct  Variation  of 
attention. 

§  13.  (2.)  Attention  in  presentatlve  states  varies  directly  as 
the  quuntity  of  sensation,  extensive,  intendve,  or  protensive ;  in 
representative  slates  it  varies  d/i/rectly  as  the  degree  of  pUa»ar~> 
able  inte^'tst,  except  as  modified  by  a  persistence  of  states  occtir~ 
ring  through  the  emcitation  of  strong  ceiitrally-vnitiated  feeling. 

The  more  complete  the  adjustment  between  the  organism  and 
environment,  or  in  other  words  the  more  accustomed  the  organism 
is  to  particular  impressions,  the  less  the  quantity  of  feeling 
aroused,  and  hence  the  less  degree  of  attention.  Similarly,  the 
more  accustomed  the  mind  ie  to  particular  representative  states 
the  less  detention  there  is  upon  them,  the  tendency  being  in  that 
case  toward  a  lapse  to  unconscious   redintegration.     This  is   . 
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scholium  upon  the  operation  of  the  above  law  which  it  is  desirable 
to  note  here  because  of  its  important  bearings  upon  development, 
though  of  course  it  relates  primarily  to  the  causes  of  the  pro- 
duction of  feelingJ 

Reference  has  already  been  made  to  the  persistence  of  ideas,* 
and  it  will  receive  further  elucidation  in  another  chapter. 

The  third  law  of  attention  which  we  shall  write  down  is 
the  law  of  Inverse  Variation  of  presentative  and  representative 
attention. 

§  14.  (3.)  Presentative  and  representative  attention  vary  in^ 
versely.  Attention  to  representative  states  is  counteracted  by  the 
presence  of  sensations  concentrating  a  superior  degree  of  auto- 
viatic  power.  On  the  other  handy  attention  to  presentative  states 
is  diverted  when  a  greater  amount  of  automatic  power  is  con* 
centrated  upon  the  representative  object. 

There  is  a  continuous  mutual  action  and  reaction  of  organism 
and  environment.  The  action  of  the  environment  produces  in- 
voluntary attention,  and  through  the  inward  concentrations  of 
attention  ujwn  representative  states  the  development  of  voluntary 
actions  takes  place  with  their  modifying  influences  upon  the  en- 
vironment. 

We  now  pass  to  the 

LAW   OF  ASSOCIATION. 

§  15.  In  all  consciousness  there  is  a  coidinfiXLOus  integration 
vjr ought  by  the  association  of  contiguous  similarities  in  ex- 
jjeriencCy  the  completeness  of  the  integration  varying  awarding 
to  the  degree  of  homogeneity  and  the  propinqiiity  of  the  objects 
associated.^ 

Exposition  of  this  law  beyond  that  already  given  in  treating  of 
association  as  a  factor  of  development,  I  shall  reserve  for  subse- 
quent chapters. 

LAWS   OF  REPRESENTATION. 

§  16.  (1.)  Every  state  of  consciousness  fixed  by  attention  is 
maintained  in  its  duration^  and  may  be  restored  in  greater  or 
less  degree  of  vividness^  through  a  representation  of  its  integral 
lions  in  their  original  relations  of  co-existence  and  sequence 
inter  sese  and  to  other  states. 

'  See  Chap.  XXVI.  Sec.  101.  «  See  Cbap.  XXXIL  Sec.  2  ff. 

a  See  Chap.  XXXII.  Sec.  10. 

VOL.  I.  G  G 
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ConsciousnesB  itself  being  dependent  upon  representation, 
every  conacioua  state  exhibits  from  moment  to  moment  of  its  con- 
tinuance a  representation  of  ita  past  moments  in  their  original 
relation  of  co-eidetence  and  sequence.  IjikewiBe  after  it  has  passed 
away  it  rnay  be  restored,  in  some  degree  at  least.  This  law  ex- 
hibits the  fondamenfal  fact  of  representation,  namely,  a  repro- 
duction, reiteration,  repetition  of  an  experience  once  had. 

§17.  (2.)  Every  atate  of  conscioiiaTteastendaUi  rei'ii'e,  and  re- 
call into  contiijuity  with  it,  some  of  its  likes  among  previouB 
states,  with  their  assooiati&ns. 

The  facta  of  nervous  action  which  explain  the  circumstances 
of  the  revival  of  similar  impressions  have  been  given  in  our  stndy 
of  the  relations  of  the  nervous  system  to  consciousness,  and  are 
summed  up  in  Chap.  XXXII.  §  23. 

These  two  formulas  give  a  law  of  the  continuance  of  an  ex- 
perience through  representation  and  a  law  of  the  reproduction  of 
experiences.  "We  observe  the  operation  of  representation  to  ex- 
hibit a  tendency  to  perpetiiate  those  states  held  by  attention,  and 
to  revive  some  of  the  previous  states.  We  need  then  to  ascer- 
tain what  states  in  the  past  experience  are  more  apt  to  be  repre- 
sented. 

§  18.  (3.)  Th^)8e  states  wre  moat  apt  to  be  revivfdupan  whuA 
Mi  past  experience  the  greatest  amount  of  attention  has  been  conr- 
centrated. 

Hence — 

a.  Pleasurable  states  are  more  prone  to  recur,  and  integra- 

tions formed  during  pleasurable  states. 

b.  Habitual  states  and  associations  are  more  apt  to  recur 

in  proportion  to  the  amount  of  previous  repetition. 
Of  these  there  are  three  Bul>-classes,  namely^ 

1.  States  organised  by  inheritance. 

2.  States  determineil  by  repetition  of  environing 
impacts. 

3.  Tlie  moat  definite  and  moat  highly  integrated 

states. 

519.  (4.)  Sometimes  recency  of  an  experience  renders  it  morv 
readAly  revivable. 

5  20.  The  laws  of  unconscious  redintegration  are  in  no  wise 
diflferent  from  those  of  conscious  redintegration,  except  that  they 
must  be  expressed  in  terms  of  nervous  motion  and  not  terms  of 
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conscious  action.  The  laws  of  environment  are  the  laws  of 
material  natm'e  inorganic  and  organic.  Heredity  presents  only 
the  accumulated  force  of  previous  organisation  through  action 
and  reaction  of  organism  and  environment.  Therefore  we  may 
conclude  our  summary  statement  of  the  laws  of  development 
with  the 

LAWS   OF   EFFERENT   ACTIVITY. 

§21.  (1.)  Efferent  action  tends  to  conserve  and  increase 
pleasure  and  to  eliminate  and  avoid  pai/n. 

This  is  the  law  of  voluntary  action ;  closely  connected  with  it 
is  the  law  of  organised  action. 

§  22.  (2.)  By  repetition  actions  performed  according  to  the 
laxv  of  pleasure  and  pain  are  combined  and  organised  into 
habits  of  a/itiony  which  uniformly  follow  their  appropriate 
stimuli, 

§  23.  Having  now  examined  and  set  forth  the  factors  and 
the  laws  of  development,  we  are  prepared  to  trace  the  course  of 
development  in  both  its  dynamic  and  static  aspects,  and  therein 
we  shall  find  illustration  and  demonstration  of  the  truth  of  these 
statements  of  uniformities  among  mental  phenomena. 


CHAPTER  XXXVI. 

KNOWLEDGE  AND  BELIEF, 

§  1.  The  development  of  states  of  consciousness  on  their 
cognitive  side  exhibits  a  distinction  or  apparent  distinction  made 
by  the  mind  between  knowing  and  believing  \  a  distinction  so 
pervasive  as  to  affect  all  cognition.  It  is  quite  essential,  there- 
fore, to  settle,  if  possible,  the  relations  of  knowledge  and  belief. 
In  such  an  attempt  we  shall  review  a  considerable  portion  of  what 
we  learned  in  our  general  analysis  of  states  of  consciousness,  as 
well  as  some  of  the  facts  and  conclusions  we  have  already  reached 
in  other  parts  of  this  work.  Such  a  review  will  be  of  service,  not 
only  for  the  purpose  of  ascertaining  the  true  psychological  nature 
of  belief,  but  also  in  connecting  more  closely  the  earlier  with  the 
later  portions  of  our  treatise. 

o  a  2 
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§  2.  Belief  seems  to  remain  still  among  the  few  mental  pheno- 
ineua,  wliose  place  and  coiiuectiona  are  not  determined  with  a 
degree  of  poaitiveness  and  certainty  sufficient  to  make  etiideuts 
of  mental  science  feel  very  sure  of  tlieir  grouiid.  Jamee  Mill, 
with  his  accustomed  cleameBH  of  expoeition,  enumerated  in  his 
'Analysis  of  the  Human  Mind'  the  kinds  and  objects  of  belief, 
rednciug  all  cases  to  indissoluble  association,  and  maiDtaining 
'  that  there  is  no  generic  diEtinction  but  only  a  difference  in  the 
strength  of  the  aasociation  between  a  case  of  belief  and  a  case  of 
mere  imagination;  that  to  believe  a  succession  or  co-esi8t«Dce 
between  two  facts  is  only  to  have  the  ideas  of  the  two  facts  so 
strtmgly  and  closely  associated  that  we  cannot  help  having  the 
one  idea  when  we  have  the  other.'  Upon  this  exposition  by 
James  Mill  has  taken  place  perhaps  the  most  instructive  and 
valuable  discussion  of  the  subject  of  belief  which  is  extant.  This 
discussion  occurs  in  notes  by  Professor  Biiin  and  John  Stuart 
Mill,  in  the  edition  of  the  'Analysis',  published  in  1869  (Vol.  I. 
p.  393  ff.).  Professor  Bain,  in  his  '  Emotions  and  Wills'  (p.  505  ff., 
3rd  ed.),  has  gone  into  the  matter  more  thoroughly  and  with 
greater  amplitude  of  detail,  but  discloses  little  not  contained 
essentially  in  his  notes  to  which  allusion  has  just  been  made. 
These  latter  have  the  advantage  of  being  concise,  and  of  being 
placed  in  justiiposition  with  the  comments  of  the  two  Mills  upon 
the  same  topic.  Both  J.  S,  Mill  and  Professor  Bain  show  con- 
clusively euough  the  defects  of  the  elder  Mill's  treatment,  hut 
differ  somewhat  in  their  own  estimates  of  the  nature  and  bearings 
of  the  phenomena  in  question. 

§  3.  That  belief  is  not  solely  inseparable  association,  argues 
J.  S.  Mill,  appears  from  the  fact  that  those  inseparable  associctr- 
tious  which  seem  to  generate  beliefs  do  not  generate  them 
in  everybody.  The  generality  of  mankind  believe  they  see  dis- 
tance, extension  and  figure,  though  all  they  really  see  is  the 
accompanying  optical  effects,  the  rest  being  matter  of  association. 
Hut  the  associations  are  just  as  inseparable  in  the  minda  of 
scientific  men  who  know  what  the  fact*  are,  although  in  the  case 
of  such  there  is  no  belief.  And  further,  there  frequently  exist  in 
the  mind  associations  of  an  opposite  and  conflicting  character, 
with  one  of  which  belief  is  connected  and  with  the  other  disbelief. 
If  then  we  can  represent  in  imagination  either  of  two  conflicting 
suppositions,  of  which  we  believe  one  and  disbelieve  the  other, 
neither  of  the  associations  can  be  inseparable.     We  can  represent 
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to  ourselvea  either  the  sun  sinking  below  the  horizon,  or  (he 
horizon  rising  to  eclipse  the  sun  ;  we  believe  that  the  latter  is  the 
true  Btjite  of  the  case.  A  person  miiy  have  au  habitual  belief  that 
(here  are  no  such  things  or  beings  as  ghosts;  but  there  may  be 
occasions  when,  as  under  the  influence  of  terror,  he  thinks  he  does 
see  a  ghost.  A  momentary  belief  in  ghosts  breaks  in  upon  the 
normal  belief.  The  associations  then  by  which  a  belief  in  ghosts 
is  negatived  cannot  be  inseparable,  and  certainly  those  are  not  so 
by  which  the  belief  is  generated  for  the  moment.  Belief  and  in- 
separable association  then  are  not  absolutely  coincident ;  belief  is 
something  more  than  or  other  than  inseparable  association.  After 
criticism  of  this  character,  J.  S.  Mill  proceeds  to  review  the 
objects  of  belief,  to  resolve  all  belief  into  memory  and  expecta- 
tion, and  finally  to  announce  his  conclusion  that  belief  is  a 
primordial  and  unanalysable  experience,  and  that  the  difference  be- 
tween memory  and  imagination  is  an  ultimate  and  fundamental  one. 

5  4,  Professor  Bain  considers  the  main  difficulty  in  the  way  of 
understanding  belief  to  lie  in  the  habit  of  regarding  it  as  apper- 
t-aining  to  the  intellect  instead  of  the  active  part  of  our  nature. 
Besides  referring  it  to  the  active  side  of  the  mind,  he  places 
among  the  fundamental  facts  of  belief  what  he  terms  a  '  primitive 
credulity,'  inclining  us  to  believe  everything  until  esperience 
corrects  the  tendency.  He  also  advances  the  view  that,  'while 
action  is  the  basis  and  ultimate  criterion  of  belief,  there  enters 
into  it  as  a  necessary  element  some  cognisance  of  the  order  of 
nature,  or  the  course  of  the  world.  ■  .  .  Nothing  can  be  set 
forth  as  belief  that  does  not  implicate  in  some  way  or  other 
the  order,  arrangements,  or  sequences  of  the  universe.  .  .  .  The 
state  in  question  then,  having  its  roots  in  voluntary  action,  has  its 
branches  spreading  far  and  wide  into  the  realms  of  intelligence 
and  speculation.'  He  further  thinks  there  is  no  necessity  for  the 
'  unexplained  residuum '  left  by  J.  S.  Mill.  He  also  develops  the 
important  fact  that  belief  and  disbelief  are  the  same  state  of  mind, 
the  opposite  of  belief  in  his  estimation  beiug  not  disbelief,  but 
doubt  or  uncertainty. 

§  5.  Mr.  James  Sully  ('  Sensation  and  Intuition,'  Essay  rV'.) 
has  contributed  to  the  literature  of  this  branch  of  psychological 
investigation  a  valuable  paper,  in  which  he  dissents  &oni  Mr. 
Bain's  idea  that  belief  is  resolvable  essentially  into  the  mind's 
ax^tivity.  According  to  Mr.  Sully,  the  explanation  of  belief  is  *  to 
be  found  in  the  transition  from  a  sensation  to  an  idea.*     'Every 
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idea  has  an  inherent  tendency  to  approsimate  in  churact^r  and  in- 
tenaity  to  the  fieosation  of  which  it  is  the  offspring.'  In  belief 
there  is  '  the  reproduction  of  a  past  aeasation  by  the  medium  of  a 
present  idea  felt  to  be  like  it.'  '  The  present  idea  distiiiguisbed 
from  the  absent  seuBation  gives  the  state  of  belief  that  the  absent 
was  once  present.'  By  means  of  this  theory,  Mr.  Sally  thinks 
the  most  complicated  cases  of  belief  can  be  resolved. 

§  6.  After  examining  these  various  discussions,  one  is  struck 
with  the  thoughts,  first,  that  the  subject  is  not  in  any  or  all  of 
thera  perfectly  freed  from  confusion ;  yet,  secondly,  that  facts  are 
lying  about  in  suiEcient  number  to  give  a  satisfactory  explana- 
tion of  the  phenomena,  if  only  those  facts  were  gathered  up  and 
arranged  in  their  proper  places.  I  may  be  jiardoned,  therefore, 
for  advancing  what  follows  in  aid  of  such  a  result. 

§  7.  We  shall  find  an  examination  into  the  natiu^  and  sources 
of  Belief  to  involve  an  inquiry  into  the  sources  and  nature  of 
Knowledge.  What  contributes  to  make  clearer  the  one,  can  be 
made  auxiliary  to  an  explanation  of  the  other.  Before  reviewing 
the  elements  of  knowledge,  however,  a  [ireliminary  survey  of  the 
objects  of  belief  may  serve  to  narrow  and  define  our  inquiry.  _  In 
this  introductory  task,  we  need  not  go  very  far  beyond  the 
analysis  made  by  the  elder  and  the  younger  Mill,  which  ia  an 
ejchaustive  one,  and  which  in  its  general  line  of  procedure  I  efaall 
venture  to  follow  in  my  own  order  and  language, 

§  8.  We  do  not  use,  ordinarily,  the  word  beldef  in  connection 
with  a  present,  feeling  or  idea.  I  may  have  a  senaatioii  of  cold, 
and  say  I  believe  I  have  such  a  sensation  ;  but,  unless  I  am  iden- 
tifying the  sensation,  1  mean  nothing  more  than  that  I  have  it. 
Equally  so,  if  I  say  I  know  I  have  a  sensation  of  cold,  I  mean  no 
other  thing  than  that  I  have  the  sensation.  Similarly  of  any 
pleasure  or  pain  ;  [  have  it  or  I  do  not  have  it.  It  is  not  main- 
tained that  belief  i)roper  is  altogether  absent  in  any  of  these  expe- 
riences; quite  the  contrary  will,  I  think,  be  shown  farther  on  ; 
but  we  may  allow  safely  that  the  term  belief  is  inappropriate  so 
far  as  the  experience  is  presentative. 

5  9.  The  primary  objects  of  belief  are  real  occurrences  which 
have  happened  to  ourselves.  We  believe  that  such  and  such  things 
have  happened  within  our  experience  ;  from  these  we  ]iass  readily 
to  anticipatory  beliefs — that  such  and  such  things  will  happen, 
but  the  first  is  the  simplest.  cAse.  I  believe  my  father  was  a  tall 
man.     I  believe  that  I  saw  in  my  youth  the  New  York  riots.     I 
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believe  that  I  moved  my  fctot  two  seconds  ago,  or  that  a  moment 
before  I  began  to  write  this  sentence  I  thought  of  a  dog  which  is 
accustomed  to  howl  in  the  yard  underneath  my  window.  In  all 
these  matters  of  ex()erience,  whether  they  occuiTed  a  second  or 
ten  years  ago,  belief  is  inextricably  interwoven  with  memory.  We 
believe  nothing  that  we  do  not  remember ;  and  everything  we 
remember  is  also  a  matter  of  belief,  at  least  so  Far  as  attributing 
it  to  our  experience  is  concerned. 

510.  Next  we  note  belief  in  the  existence  of  things.  This  is 
something  more  than  belief  in  sensations  which  we  have  experi- 
enced, and  something  more  than  present  ex|)erience  of  sensa- 
tions. It  includes  (1)  belief  in  existences  present  to  the  senses; 
(2)  in  existences  not  present  to  the  senses,  but  of  which 
we  have  had  past  ex])erience;  (3)  belief  in  the  future  exis- 
tence of  that  of  which  we  have  had  exjierienee;  and  (4)  in 
existences  of  which  we  have  had  no  experience  at  all,  and  which 

may  be  either  past,  present,  or  future. (1)  The  experience  of 

any  object  present  involves  a  multitude  of  associations  of  one  kind 
of  sensation  with  another,  some  of  which  associations  are  not 
]»resent.  Perceptions  of  distance,  direction,  and  magnitude  ail 
arise  from  tactual  sensations  associated  with  visible.  When  the 
distance  of  an  object  is  determined  by  the  sight  of  it,  the  tactual 
associations  are  not  present.  They  are,  however,  reproductions  of 
past  experience,  and  hence  are  a  matter  of  memory.  There  is  the 
additional  association  that  under  certain  conditions  the  reproduced 
experiences  may  again  be  actually  experienced.  I  have  not  only 
the  tactual  associations  but  the  association  of  myself  again 
having  the  tactual  sensations  which  I  once  had  in  connection  with 
an  object,  I  see  an  orange,  and  my  belief  in  the  existence  of 
the  orange  is  simply  in  the  experience  of  the  sensations  of  sight 
and  iu  the  associations  of  othex  sensations  of  touch,  odour,  and 
taste,  which  («)  I  recollect  having  had  from  an  orange,  and  (b) 
which  I  think  I  could  have  again  if  I  touched,  smelled,  and  tast-ed 
the  fruit.  What  is  believed  are  the  associations,  not  the  actual 
present  sensations,  and  these  associations  are  of  things  which  (a) 
have  been  exijerienced  and  of  things  which  {b)  there  is  a  possi- 
bility or  expectation  of  experiencing  in  the  future.  In  the  case, 
then,  of  belief  in  existences  present  to  the  senses,  belief  consists 
of  memory  and  expectation,  the  latter  being  a  word  which  itself 
requires  considerable  explanation,  to  be  given  by-and-by,  bnt 
which  is  convenient  for  use  at  the  present  stage  and  is  not  mis- 
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ItHuliug. (2)  Relief  io  existeDces  not  present,  but  oF  wliich  we 

have  had  past  exiierience,  ia  nothing  more  than  a  reproduction 
of  a  past  experience  to  ourselves.  We  remember  that  we 
had  a  particular  experience.  This  may  and  does  postulate  (lie 
belief  of  the  preceding  subdivision,  namely,  belief  in  a  preseat 
existence ;  for  my  belief  in  the  existence  of  things  which  I  recol- 
lect having  seen  involves  a  recollection  that  I  believed  in  their 
existence  at  the  time  when  I  saw  them.  Besides,  the  case  of  be- 
lief now  under  consideration  often  merges  in  the  preceding  case, 
as  when  we  believe  that  the  trees  wc  see  from  our  window  existed 
yesterday  and  are  now  existing,  or  that  our  friends  whom  we  saw 
a  month  ago  are  still  living,  though  absent.  Into  this  ease,  there- 
fore, no  new  constituents  enter.  The  belief  amounts  to  memory, 
and  with  it  esj^ectation  is  postulated.  A  prominent  example  of 
belief  in  the  existence  of  things  not  present  to  the  senses,  bat 
of  which  there  lias  been  experience,  is  found  in  the  assuciatJons 
of  eause  and  effect.  ITae  ri'prodnction  is  not  merely  of  myself 
having  sensations,  but  of  the  sensations  following  each  other  in  a 
more  or  less  variable  sequence  and  of  forces  exiating  us  noiimenal 
to  the  sensations.  An  antecedent  becomes  associated  closely  with 
ita  consequent,  so  that  when  one  is  reproduced  the  other  is  evoked 
also.  Cause  and  effect  are  likewise  in  the  category  of  belief  in 
future  experiences  and  existences,— —(3)  Belief  in  future  exis- 
tencea  of  which  we  have  had  experience  demands  that  we  have  (a) 
an  idea  of  that  which  we  believe,  and  (6)  an  expectation  that  it 
will  exist  in  the  future.  This  idea  of  the  thing  which  we  are  to 
make  an  object  of  belief  is  some  reproduced  experience  and  be- 
lief; so  far,  then,  the  case  is  the  same  as  the  lost.  Beyond  fbis 
lies  only  expectation,  the  analysis  of  which  it  has  been  thought 
wiser  to  defer.  Belief  of  this  variety  is  a  matter  of  expectation 
that  we  should  have,  or  shall  have  under  certain  circumstances, 

experiences  of  which  our  past  sentient  life  gives  us  an  idea. 

(■1)  Belief  is  not  confined  to  our  own  experience,  past,  present,  or 
future.  We  believe  also  in  the  existence  of  many  things,  present, 
future,  and  past,  which  have  never  come  within  our  own  experi- 
ence, and  which  we  do  not  expect  to  come  within  that  experience. 
These  beliefs  are  substantially  that  in  a  given  condition  of  cir- 
cumstances we  should  have  had  certain  experiences,  or  that  in  a 
given  condition  we  shall  have  them.  Here  belief  requires  (a)  an 
idea  of  the  object,  event,  or  fact  to  be  believed  ;  (b)  an  idea  of 
certain  other  objects,  events,  or  facts,  existing  antecedently  to  the 
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first  idea;  and  (c)  an  expectation  that  certain  experiences  will 
occur.  The  idea  both  of  the  object  and  of  the  antecedent  or  con- 
ditional circumstance  is  a  reproduction  as  a  whole,  or  in  its  parts, 
of  past  experiences.  The  belief,  therefore,  seems  as  before  to 
resolve  itself  into  memory  and  expectation.  But  into  this  variety 
of  belief  there  comes  very  prominently  the  element  of  testimony ; 
upon  testimony  depends  altogether  our  belief  in  existences  irrele- 
vant to  our  own  experience.  Inasmuch,  however,  as  testimony 
enters  into  classes  of  objects  of  belief  other  than  the  one  now 
before  us,  its  consideration  will  be  deferred  to  a  separate  paragraph 
soon  to  follow. 

§  11.  Having  touched  upon  the  relations  of  belief  to  a  present 
feeling  or  idea ;  having  also  noted  as  objects  of  belief  real  oc- 
currences which  have  happened  to  ourselves,  and  the  existence 
of  things  present,  past,  and  future,  connected  with  our  expe- 
rience and  not  connected  with  our  experience ;  we  may  now  add 
(a)  future  events  and  occurrences  as  happening  to  ourselves,  and 
(6)  events  in  general  not  happening  to  ourselves.  The  diflference 
between  events  and  existences  is  a  diflference  not  in  the  things 
themselves,  but  in  the  way  of  looking  at  them.  It  is  the  dif- 
ference between  succession  and  co-existence.  An  event  is  some- 
thing happening ;  events  are  things  happening  one  after  or  before 
the  other;  these  things  happening  are  existences  or  at  least 
experiences.  Hence  a  belief  in  events  is  a  belief  in  experiences 
or  existences  succeeding  each  other.  Such  a  belief  postulates  a 
belief  in  experiences  or  existences  and  a  succession.  Succession 
is  the  only  new  circumstance,  and  a  closer  analysis  would  reveal 
that  this  also  is  involved  in  the  former  beliefs  classified.  Without 
going  into  any  such  examination,  however,  it  is  suflBciently 
evident  that  succession  is  cognised  either  as  memory  or  expecta- 
tion, and  there  is  no  succession  without  something  succeeding 
something.  Future  events  are  looked  forward  to  as  happening 
to  ourselves  in  expectation,  representative  processes  giving  an 
idea  of  the  event;  and  events  in  general  not  happening  to 
ourselves  are  believed  as  reproduced  or  expected  successions  of 
experiences  and  existences. 

§  12.  Upon  testimony  is  founded  belief  in  existences  and 
events  not  cognised  immediately.  Testimony  is  also  sometimes 
an  aid  to  belief  in  what  has  been  directly  experienced.  We  can 
refresh  our  recollection  of  what  has  happened  to  us  by  means  of 
testimony.     In  all    cases   belief  in   testimony   necessitates   the 
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prior  belief  tbat  the  testimony  is  credible.  I  am  told  or  luivu 
evidence,  as  we  say,  that  the  President  is  to-day  at  Washington, 
and  I  believe  this  as  a  fact.  The  belief  rests  u|Jon  the  testimoQj 
of  some  friend  who  saw  the  President  at  Waphington  and  came 
on  to  New  York  thereafter,  or  of  a  telegrapliic  desjiateh  to  a 
newspaper.  In  order  to  believe  either,  I  must  have  the  ante- 
cedent belief  that  my  friend  is  trustworthy  or  that  the  news- 
paper is  worthy  of  credit.  Such  beliefs  as  these  latter  are  the 
results  of  a  large  [mrtion  of  past  experience.  Having  the  belief, 
gathered  from  long  experience,  that  certain  kinds  of  testimony 
and  testimony  given  under  certain  circumstance  a  are  credible,  I 
include  this  particuliir  case  under  the  generalisation  1  have  made. 
Belief  upon  circumstantial  evidence  is  of  the  same  character. 
Past  experience  teaches  that  certain  groups  of  circum stances 
indicate  certain  facta ;  a  present  case  is  identified  with  those 
cases  wherein  the  circumstances  are  of  this  certain  cliaracter. 
If  the  case  be  trauaferred  to  the  past  and  I  say,  I  believe  the 
President  waa  at  Wasliingtan  last  week  Thursday ;  or  if  it  be 
carried  forward  and  belief  be  declared  that  the  President  will  be 
there  next  month,  no  change  is  wrought  in  the  conditions  of 
believing  the  testimony.  It  all  rests  u^wn  i>ast  ex]>erience  of 
what  has  proved  credible  and  incredible.  Tliinga  believed  on 
testimony,  then,  should  not  constitute  a  separate  class  of  objects 
of  belief,  but  testimony  should  be  regarded  as  one  of  the  means 
by  which  belief  is  reached,  as  a  fiictor  in  the  growth  of  belief. 

§  13.  Finally,  we  believe  in  the  truth  of  proj>ositions.  We 
believe,  for  instance,  in  the  truth  of  the  affirmation — 'AH  men 
are  mortal.'  That  is  to  say,  we  believe  in  the  truth  (»f  the  facte 
stated  in  the  proposition,  in  this  case  a  generalisation  from  past 
experience.  We  may  lielieve  also  in  the  truth  of  the  proposition 
— '  The  wicked  will  go  into  everlasting  punishment ; '  this  is  like- 
wise a  belief  in  the  truth  of  the  facts  asserted,  in  this  case  expected 
to  happen  in  the  future.  All  belief  in  the  truth  of  propositions 
is  belief  in  facta,  that  is  existences  or  occurrences,  witliin  our 
experience  or  out  of  it  [  and  both  these  cases  have  been  reviewed. 

5  14.  It  is  scarcely  necessary  to  remark  that  the  objects  of 
disbelief  are  the  same  as  the  objects  of  belief. 

Incidentally  to  this  cursory  survey  of  the  objecta  of  belief,  if 
it  be  comprehensive  of  all  such  objects,  we  find,  therefore,  that 
belief  involves  inextricably  memory  or  re[)resentation,  direct  and 
conditional  expectation  of   the  future.     This  result  will   guide 
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our  thoughts  into  chanueU  leading  to  the  final  eouclusions  of  our 
discussion. 

515.  The  term  knowledge  ia  used  to  indieate  both  the  o^iera- 
tion  and  tlie  products  of  cognition ;  on  account  of  which  ambiguity, 
among  others,  the  t«rm  is  sometimes  misleading,  and  its  use 
attended  with  confusion.  In  studying  the  nature  of  knowledge, 
however,  it  ia  tolerably  evident  tliat  no  progress  cin  be  made  in 
understanding  the  products  of  cognition  until  we  have  first 
learned  what  is  the  process  of  cognition.  Having  ascertained, 
if  such  a  thing  be  practicable,  what  the  experience  of  cognition 
i.s,  we  shall  be  at  no  loss  to  apprehend  what  is  an  accumulation 
of  cognitions,  that  is,  what  are  the  products  of  cognition.  Our 
concern  in  this  place  is,  then,  first  and  principally  with  know- 
ledge as  the  process  of  knowing.  Iiet  Uh  take  any  simple 
experience  and  endeavour  to  analyse  it,  to  discover  what  are  the 
elements  of  cognition.  To  avoid  complications,  let  us  suppose 
a  tactual  sensation,  apart  from  sight,  hearing,  or  inferior  sensa- 
tion. For  instance,  let  me  conceive  a  simple  contact  with  the 
back  of  ray  head,  as  if  a  i)eraou  standing  behind  me  should  put 
his  hand  there  gently.  I  have  a  feeling  called  a  sensation  :  what 
is  involved  in  that  sensation  ?  In  the  first  place,  there  is  in- 
volved a  consciousness  of  difference  I  recognise  a  feeling  as 
different  from  the  feeling  I  had  a  moment  ago.  If  it  were  not 
different  I  should  have  no  sensation  at  all  in  that  place,  but  my 
experience  would  run  on  without  my  knowing  that  anything  was 
upon  my  head,  I  feel  a  pressure  where  there  was  no  pressure 
before,  a  warmth  where  there  was  less  warmth  previously.  In  the 
second  place,  if  there  is  any  appreciable  sensation,  I  am  conscious 
also  of  an  agreement,  a  similarity,  or  identity.  In  fact,  I  could  not 
be  conscious  of  a  difference  were  I  not  also  conscious  of  an  agree- 
ment. A  thing  must  be  itself  long  enough  for  comparison  in  order 
to  be  said  to  be  different  from  something  else.  \Vhen  the  hand 
strikes  my  head,  I  am  conscious  of  a  sensation  continuing  the  same 
or  similar  from  moment  to  moment.  There  is  agreement  or  simi- 
larity of  its  parts.  One  can  even  go  so  far  as  to  say  that  the  term 
consciousness  of  difference  has  no  meaning  except  with  reference  to 
a  consciousness  of  agreement.  Sameness  and  difference,  like  and 
unlike,  are  relative  terms,  either  of  which  is  devoid  of  significance 
without  the  other.  So  dependent  is  the  one  upon  the  other,  thougli 
the  two  are  distinct  and  antithetical,  that  consciousness  of  differ- 
ence is  made  up  of  consciousness  of  agreement,  and  consciousness 
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of  agreement  made  Tip  of  con  scion sn ess  of  diffLTonce.  That 
sameneBB  requires  difference  appears  from  the  consideration  tliat  in 
order  to  establish  a  sameness  a  continuity  must  be  made  out,  and 
a  continuity  implies  distingnJBhable  points ;  hut  a  point  distin- 
guishable is  also  sejMirable,  and  to  say  that  it  is  separable  and 
distinguishable  implies  a  difference  from  something  fnwn  which  it 
is  distinguished  and  separated.  That  difference  postulates  same- 
ness is  evident  from  the  fact  already  suggested  that  while  a 
comparison  is  made  the  terms  must  remain  constant ;  and  con- 
stancy involves  identity  or  similarity.  Therefore,  from  whatever 
direction  we  approach  the  phenomena,  there  seems  no  escn|>e 
from  the  conclusion  that  in  the  cognition  of  a  sensation  like  that 
particularised,  there  is  a  consciousness  of  difference  and  a  con- 
sciousness of  agreement,  neither  of  which  can  be  merged  in  the 
other,  and  both  of  which  are  fundamental  and  primordial.  In 
the  third  place,  we  are  ropiired  to  take  formal  notice  of  what 
already  has  been  anticii>ated,  namely,  a  consciousness  of  time ; 
and  the  fact  that  we  have  been  obliged  to  make  such  anticipation 
proves  the  elementary  character  of  the  phenomenon.  There  must 
be  some  continuity  of  the  sensation  occasioned  by  the  hand  on 
the  back  of  my  head,  in  order  for  me  to  distinguish  any  difference 
in  feeling :  in  other  words,  in  order  for  me  to  have  a  feeling. 
Furthermore,  if  time  is  necessary  for  a  consciousness  of  difference, 
and  consciousness  of  difference  is  necessiiry  for  couscioui'nesa  of 
agreement,  time  is  also  necessary  for  a  con  scion  an  ess  of  agree- 
ment. It  does  not  appear  |x>Bsible  to  analyse  this  conpciousnesB 
of  time  info  either  consciousness  of  agreement  or  consciousness 
of  difference,  for  it  is  presupposed  in  both.  There  is  do  difference 
without  a  continuance  and  no  agreement  without  a  continuance. 
On  the  other  hand,  it  is  equally  true  that  if  the  es)>erience  of 
time  be  examined  closely,  agreement  and  difference  will  be  fonnd 
as  much  presupj^sed  as  is  time  for  them.  I  apprehend  the  sen- 
sation of  the  hand  on  my  head  by  its  continuing  appreciably.  If 
it  continues,  there  must  be  a  past  and  a  present  at  least.  It 
must  hence  be  divisible  into  moments ;  one  moment  is  not  the 
same  identically  with  a  moment  which  is  jmst ;  there  is  hence  a 
difference.  And  yet  the  moments  of  time  are  similar  and  united 
in  a  whole  of  time,  which  is  possible  only  through  a  consciousness 
of  agreement.  It  can  be  said,  therefore,  that  each  of  the  three 
elements  thus  far  found  presupposes  the  others,  but  each  one  is 
itself  ultimate. 
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§  16.  If  now  we  may  be  satisfied  that  there  is  required  for  my 
cognition  of  a  sensation  coming  from  the  touch  of  a  hand  on  the 
hack  of  the  head,  a  conaciousnens  of  time,  agreement,  and  differ- 
ence ;  an  interesting  question  arises,  in  the  fourth  place,  in  regard 
to  what  sort  of  process  it  is  by  which  I  am  enabled  to  atSrm  that 
the  sensation  now  experienced  is  the  same  with  or  different  from 
a  preceding  one.  The  preceding  sensation  is  past  and  gone,  and 
I  never  have  that  sensation  again,  though  I  have  another  which  I 
loosely  say  is  the  same,  meaning  that  it  is  similar.  Vet  if  a  sen- 
sation be  gone  utterly,  it  is  out  of  mind  wholly,  and  there  is  no 
way  by  which  I  can  tell  whether  it  is  different  from  or  like  another 
sensation.  Comirarisons  cannot  be  made  when  there  is  only  one 
term  j  in  order  to  compare  there  must  be  something  to  compare 
with  something.  We  are  hence  compelled  to  posit  a  mental  re- 
presentation of  the  sensation  had  a  moment  ago,  in  order  to 
declare  that  the  sensation  continues,  that  it  is  the  same  with  or 
different  from  a  present  sensation.  On  scrutinising  this  mentid 
representation  to  see  if  it  cannot  be  decomposed  into  something 
else,  a  Buspicion  that  it  is  so  decomposable  might  be  generated 
by  the  discovery,  which  can  be  made,  that  this  process  of  mental 
representation  presupposes  the  three  elements  already  brought 
out.  For,  if  I  am  conscious  that  a  sensation  is  represented, 
I  must  also  be  conscious  that  it  is  the  same  sensation  I  had 
before ;  that  it  is  the  same  implies  that  it  is  different  from  some 
other ;  and  that  it  is  a  past  sensation  implies  time^a  sensation 
as  continuing  and  as  completed  in  the  past.  Is  there,  after  all, 
anything  new  in  this  consciousness  of  representation  ?  if  we  aver 
that  there  is  not,  the  query  above  propounded  is  stilt  unanswered, 
and  the  difficulty  rectus  with  undiminished  force.  How  can  I 
compare  a  present  with  a  past  sensation  to  know  that  the  two  are 
alike  or  different,  until  first  the  jiast  sensation  is  restored  ?  If  I 
could  compare  something  with  nothing,  the  question  might  be 
answered ;  but  till  this  can  be  done  it  seems  unanswerable  ujion 
any  hypothesis  other  than  that  the  esperience  of  representation 
is  an  original,  fundamental,  unanalysable  one.  We  shall,  there- 
fore, be  justified  in  abiding  to  the  three  elements  of  cognition 
heretofore  found  a  fourth,  which  may  be  called  consciousness  of 
representation.  And  we  shall  notice  the  same  ciu-ions  inter- 
dependence between  the  four  elements  thus  ascertained  which 
esist«d  when  there  were  only  three.  It  has  already  been  dis- 
closed  that  representation   involves   agreement,   difference,  and 
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time ;  it  is  in  equal  measure  true  that  each  one  of  tlie  latter  in- 
volves representation.  This  may  be  seen,  once  for  all,  in  the 
phenomena  of  time.  Continuance  means  succession  ;  succession 
is  something  succeeding  soinetliing.  It  cannot  be  known  that  the 
later  something  follows  the  earlier  something,  unless  the  earlier 
leaves  an  impression,  or  is  represented.  Conceding  then  that 
consciousneBS  of  represenfjition  is  involved  in  conecionaness  of 
time,  it  must  be  allowed  to  be  involved  also  in  consciousness  of 
agreement  and  difference,  for  the  latter  two  are,  as  has  been  seen, 
themselves  inexplicable  without  the  presupposition  of  a  conscious- 
ness of  time. 

§  1 7.  The  manner  in  which  the  expression  coneoiousnsBB  has 
been  used  to  describe  the  elements  of  primary  cognition  may 
perhaps  excite  comment.  These  elements  have  not  been  stat«d 
as  merely  difference,  agreement,  time,  and  representation ;  but  as 
consciousness  of  difference,  consciousness  of  agreement,  conscious- 
ness of  time,  consciousness  of  representation.  It  will  now  be  ex- 
plained why  these  collocations  of  words  have  been  employed. 
When  I  feel  an<l  become  cognisant  of  the  pressure  of  the  bnnd 
upon  my  head,  I  am  cognisant  of  a  difference,  agreement,  con- 
tinuance, and  representation.  That  is  to  say,  I  am  cognisant  of 
a  certain  experience  which  I  refer  fo  myself  as  an  actor  or 
sufferer.  This  cognition  is  no  cognition  if  /  do  not  cogniee. 
Underneath  all  is  the  Ego,  the  /  which  esjieriences,  the  /  which 
knows.  We  mean  then  in  using  the  term  consciousness  of  agree- 
ment, for  example,  an  apprehension  of  agreement  by  self,  a  refer- 
ence of  the  experience  to  self.  This  reference  is  not  itself  a 
consciousness  of  agreement  alone,  for  it  is  the  /  that  is  conscioos 
of  the  agreement,  and  I  am  conscious  that  it  is  the  /  which 
is  couBcions  of  agreement.  In  other  words,  there  is  consciousness  of 
an  underlying  something,  which  all  these  varieties  of  consciousness 
presuppose,  A  similar  line  of  remark  may  be  made  to  show  that 
this  reference  of  an  experience  to  a  self  is  not  the  same  thing  as 
i  of  difference,  time,  or  representation,  but  is  pre- 
1  each  of  them.  It  is  then  incumbent  upon  us  to  add 
a  fifth,  and,  if  possible,  still  more  fundamental,  element  to  the 
others  thus  far  elicited.  This  might  perhaps  be  termed  a  con- 
sciousness of  self;  but  the  name  self  or  Ego  is  the  only  mark  we 
have  to  indicate  subject-mind,  a  subject  which  is  always  behind 
every  mental  exercise  and  which  never  can  be  reached,  but  eludes 
all  circumscription.   And  inasmuch  as  in  the  study  of  mind  we  are 
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thus  forced  to  objectify  miud,  some  term  which  should  point 
clearly  auti  iinquiilifiedly  to  the  fact  of  such  object ification  would 
seem  a  deaideratum.  The  phraBe  consciousness  of  power  ie, 
perhaps,  better  calculated  than  any  other  to  express  this  funda- 
mental consciousnesB,  especially  as  it  can  be  characterised  and 
distinguished  readily  as  active  and  passive,  thus  corresjwnding  to 
the  two  modes  of  mental  experience,  and  as,  in  addition,  it 
suggests  analogy  and  at  the  same  time  makes  antithesis  with 
force,  which  is  the  ultimate  of  ullimates  in  the  world  of  not- 
mind.  In  the  fifth  place,  then,  we  write  down  consciousness  of 
power  as  an  element  of  cognition.  It  has  just  been  observed 
that  this  consciousness  is  postulated  in  all  the  other  elements, 
and  it  does  not  need  detailed  exposition  to  reveal  the  fact  that 
consciousness  of  power  in  its  turn  demands  the  other  four.  Tliis 
can  be  demonstrated  as  in  the  preceding  case.  Certainly  the  con- 
sciousness of  power  implies  the  consciousness  of  something  con- 
tinning  ;  and  continuance  presupiroses  representation,  agreement, 
and  difference. 

§  18.  There  are,  therefore,  in  the  cognition  of  a  simple  tactual 
sensation,  five  elemeuta,  which  cannot  be  analysed  further,  cannot 
be  sublimated  into  each  other,  and  cannot  be  separated  from  each 
other.  This,  I  think,  exhaust*  the  matter  so  far  as  the  particular 
experience  in  question  is  concerned.  It  stitlremainstoask  whether 
all  cognition  is  the  same,  or  whether  in  any  cc^ition  there  is 
aught  more  or  other  than  what  has  been  found.  I  feel  confident 
there  is  not :  but  inasmuch  as  no  opjwrtunity  exists  within  the 
limits  of  this  chapter  to  go  into  a  very  full  examination  of  special 
varieties  of  cognition,  I  shall  be  obliged,  after  taking  up  two  or 
three  which  might  present  difficulties,  to  throw  upon  other  minds 
the  burden  of  seeking  and  bringing  forward  a  cognition  in  which 
is  something  more  than,  or  something  different  from,  what  has 
been  pointed  out. 

§  19.  So  far  as  can  be  determined,  our  earliest  coguitiona  do 
not  occur  in  connection  with  sensations  of  the  character  of  that 
just  used  as  an  illustration.  The  feelings  of  which  that  is  a  type 
seem  to  come  upon  the  passive  mind ;  onr  first  cognitions  proceed 
from  the  mind's  activity.  Energy  is  put  forth  in  movement,  and 
meeting  with  resistance,  consciousness  is  evoked.  But  still,  allow- 
ing this,  there  is  no  difference  in  the  elements  of  cognition  from 
the  ease  of  experience  of  a  sensation.  Suppose  a  child  putting 
out  his  arm  and  striking  some  resisting  substance, as  the  mother's 
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breast.     At  the  point  of  resislaDce,  a  difference  is  gener 
conBcioQsness  between  the  impinging  eneigv  and  the  foice^ 
opposes  it.     Having  given  a  consciousness   of  difference,! 
other  elements  posited  can  be  dedaced  b^  a  process  of  e 
tion  like  that  just  concluded. 

§  20,  The  general  discrimiDation  of  self  frwn  not^self  d 
also  the  same  elements  brought  out  in  cognistng  a  ample  ■ 
lion.  This  discrimination  probably  is  6rst  made  npos  ■ 
experience  as  ttiat  last  mentioned.  Such  a  discriminatiMi  d 
ously  reqmres  consciousness  of  difference,  for  diac 
means  making  a  difference  or  diSerentiatJog.  It  also  necoatib 
consciousness  of  a  personal  identity  from  moment  to  moan 
This  knowledge  of  jiersonal  identity  is  not  attained  withont  <■ 
nition  that  I  am  the  same  self  which  had  a  certain  expericsM) 
moment  ago.  There  arises  here  precisely  the  ^iame  4iffiiJ 
which  arose  in  considering  how  to  eiplaiu  the  abilitrtoikd 
whether  a  sensation  experienced  in  the  past  moment,  uid  «ld 
is  gone,  is  the  same  as  that  esperienced  in  the  present  n 
How  can  we  comjKire  something  present  with  some) 
In  the  catie  of  personal  identity,  as  in  the  case  of  idtN 
sations,  I  can  advance  no  other  explanation  than  i 
in  the  fact  of  an  original  and  primordial  consciousnen^ 
sentation.  Conceding  this,  all  the  other  elements  take  tki 
places  without  conhision,  and  the  five  seem  to  exhaust  t^  M 
nitJoD.  In  cognising  personal  identity  we  objectify  t, 
the  cognition  is  as  much  cognition  of  an  object  as  is  ( 
of  a  sensation.  Subject-mind  cannot  be  brought  witl 
tations  of  thought. 

521.  Let  us  now  suppose  that,  instead  of  having  a 
a  hand  upon  my  head,  I  have  only  a  recollection  of  t 
tion;  in  other  words,  an  idea  of  such  an  eiperience.  ' 
cognition  is  duplex.  In  the  first  place  there  is  a  presc 
cognition  of  the  idea  itself.  I  know  1  am  hanng  a  certain  « 
rience.  In  this  appreciable  experience  of  having  an  idea,  c 
is  evidently  of  the  same  character  as  in  having  an  original  8 
tion,  I  am  conscious  of  a  difference  between  the  idea  and  a  M 
ceding  experience;  of  an  identity  of  the  idea  with  itself-  of 
representation  from  instant  to  instant  in  order  that  there  mar  I 
any  identification;  a  consciousness  of  time;  and  a  conscionsna 
of  a  power  evolving  and  sustaining  the  idea.  So  far  the  expaieBH 
though    involving  representation,   is  comparatively  preseDtathj 
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But  cognition  goes  further.  I  cognise  the  fact  tbat  tbe  whole 
ideal  experience  ia  itself  a  representation  of  what  I  have  had 
antecedently.  I  know  it  to  be  a  copy  or  rejjrodiiction  of  a  past 
experience.  Now  what  is  involved  in  this  cognition  ?  In  reply  it  may 
he  said  that  at  the  outset  there  is  a  resemblance  or  an  agreement 
between  the  copy  and  the  original.  Furthermore,  the  copy  is  not 
the  same  as  the  original ;  that  is,  there  is  a  difference  between 
them.  Thirdly,  there  is  a  distinct  consciousness  that  the  original 
is  represented.  Fourthly,  there  is  a  consciousness  of  continuance 
of  the  experience:  and,  fifthly,  a  oonscioiisness  of  a  jjower  repro- 
ducing and  suffering  the  reproduction.  Thus  we  have  over  again 
the  elements  of  cognition  of  a  sensation,  and  we  do  not  seem  to 
be  able  to  get  beyond  them. 

5  22.  Again,  I  have  many  ideas  which,  in  their  entirety,  do 
not  represent  any  sensational  experience.  The  mind  has  a  ten- 
dency to  associate  contiguous  impressions.  These  cohere,  call 
each  other  up  in  representation,  seimrate  and  segregate,  forming 
out  of  fused  parts  of  ^mst  exjieriences  new  wholes  which  are  not 
as  wholes  copies  of  any  real  experience.  In  these  cases  of  new 
combinations  the  effect  is  something  tike  that  of  an  original  jire- 
sentation.  It  is  cognised  as  something  different  from  a  sensation, 
and  yet  a  copy  of  no  particular  sensation,  though  its  parts  are 
copies  of  past  sensations  or  portions  of  past  sensations.  Let  us 
assume,  for  illustration,  that  in  tbe  process  of  association  there 
comes  into  tbe  mind  the  idea  of  an  animal  with  the  body  of  a 
sheep,  and  the  head  and  neck  of  a  man.  This,  we  say,  is  a  crea- 
tion of  the  imagination.  In  this  experience  we  have  a  cognition 
of  the  idea  as  a  distinct  continuing  idea;  this  needs  no  further 
exjilanation.  Besides,  there  is  consciousness  of  a  representation 
of  that  experience  we  call  the  body  of  a  sheep ;  also  of  that  which 
we  call  the  head  of  a  man.  We  know  t.hat  both  these  are  repro- 
ductions of  past  experience.  But  when  the  two  are  associated 
together,  we  have  no  consciousness  of  the  whole  being  a  repro- 
duction of  any  thing  we  have  ever  seen.  There  does  not,  how- 
ever, seem  to  be  any  explanation  why  we  are  conscious  in  the 
one  case  of  representation,  and  why  we  are  not  conscious  of  it 
in  the  second  case,  except  by  stating  the  fact.  Similarly  with 
every  product  of  imagination ;  the  parts  which  make  up  the  idea 
are  always  representative,  often  highly  so ;  by  differences  of  collo- 
cation wholes  are  produced  which  are  not,  as  wholes,  represen- 
tative but  presentative  ideas.  Out  of  new  combinations  of 
VOL.  I.  H  a 
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materials  fiimiehed  by  cxijerience,  vfholes  eniPi"ge  wbi'ch  are  not 
copies  of  experience.  TLe  process  by  vfhidi  these  reuults  are 
accomplished  is  not  a  new  oi  different  pgwer  of  the  miud  involving 
new  elements  of  cognition  from  those  alreaily  considered.  The 
process,  the  manner  of  succession,  the  course  of  representation, 
hoe  its  own  laws  based  upon  the  observed  order  and  sequence  of 
representations,  which  laws  do  not  concern  ua  here,  inasmuch  as 
they  are  relatively  secondary  laws  of  mind.  There  must  first  be 
cognition  before  there  is  an^ociation  of  cognitions. 

§  23.  It  seems,  then,  that,  every  exiwrience  induces  a  modifica- 
tion of  mind  more  or  less  [terrnanent,  by  which  the  recurrence  of 
that  esiierience  is  jxtssible,  and  by  which,  when  it  recurs,  that 
return  is  known  as  a  representation  of  past  en>erience.  The 
cognition  of  it  as  representative  is  primordial  and  ultimate.  The 
mind  also,  in  the  process  and  sequence  of  re  presentations,  iu  effect 
consoliilutes  and  integrates  experiences  int<i  new  wholes  which 
present  themselves  as  units,  upon  which  in  turn,  as  if  wholly 
original,  the  mental  forces  operate  to  preserve  and  represent. 

5  24.  We  have  now  arrived  at  a  i<oint  where  we  are  better  able 
to  understand  belief;  and  if  the  foregoing  analysis  has  been  suc- 
cessful, the  true  location  of  belief  will  have  been  more  or  less 
definitely  suggested.  In  our  prior  enumeration  of  the  objects  of 
belief,  we  found  belief  to  be  interfused  with  memory  and  expoc- 
tation.  Bringing  together  the  results  of  this  examiualion,  and 
the  analysis  of  the  elements  of  cognition,  just  finished,  it  will  not 
be  unsafe  to  assume  that  the  terms  vneiiMTy  and  conscioaantaB  of 
representation  cover  essentially  the  same  ground.  Memory  ib  the 
name  given  to  the  power  or  ability  to  recall  events  j  recollection  .' 
is  the  uame  given  properly  fo  the  act  of  remembering.  ConscUma- 
ness  of  represe^iiation  applies  both  to  a  given  eonsciouaneas  in  a 
particular  act  of  representation,  and  to  the  consciousness  of  a 
general  and  continual  process  of  representation  going  on  and 
having  gone  on  in  our  experience,  that  is,  the  consciousness  of 
a  power  or  ability  fo  remember  or  represent,  expectation  being 
postulated  with  it,  ff  we  are  permitted  thus  to  identify  memory 
and  const^iousness  of  representation,  we  shall  be  able  to  assert 
that  so  far  as  we  have  made  out  belief  to  be  memory,  so  far  also 
we  have  shown  that  it  is  conaciousness  of  representation.  M'e 
shall  hence  he  spared  the  necessity  of  giving  further  illustration 
of  the  fact  that  belief  falls  in  with  consciousness  of  represen- 
tatiun. 
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§  25.  We  have  also  found,  however,  that  belief  inheres  in  ex- 
pectation. It  is  important  then  to  settle  the  position  of  expecta- 
tion and  make  clear  what  is  the  experience  thereof.  To  explain 
belief  by  the  word  expectation  is  not  of  very  much  avail,  for  it 
would  be  a  difficult  task  to  explain  expectation  without  belief. 
Nevertheless  attention  to  the  laws  of  association  and  representation 
for  a  moment  will  enable  us  to  see  more  precisely  what  is  meant 
by  expectation.  Granting  the  fact  (which  has  been  proved  abun- 
dantly by  psychologists)  that  certain  associations  tend  to  insepa- 
Kibleness  and  become  inseparable,  one  important  step  in  elucida- 
tion is  taken.  Let  us  make  use  of  a  simple  illustration :  I  believe 
that  the  sun  rose  yesterday  morning.  This  is  a  representation  of 
an  experience  that  occurred  to  me  yesterday.  With  this  repre- 
sented experience  (and  with  the  original  also)  is  associated  the 
representation  of  another  and  another  and  another — numerous  ex- 
periences, a  series,  of  the  same  sort.  I  have  a  recollection  of 
certain  divisions  of  time  past  which  I  denominate  mornings. 
W^henever  I  think  of  one  of  these  divisions,  there  arises,  insepa- 
rably connected  with  it,  the  idea  of  the  others.  I  follow  along  the 
line  backwaid  and  never  reach  the  end.  When  I  think  of  a  last 
morning  (that  is,  last  in  the  series),  the  association  of  another  still 
beyond  rears  itself.  I  then  return  over  the  same  line  till  I  come 
to  yesterday.  The  association  of  this  morning  springs  up  as  still 
more  recent.  The  idea  of  this  morning  by  irresistible  associa- 
tion brings  forth  the  idea  of  another  morning,  which  is  the  idea  of 
a  future ;  and  from  that  the  process  goes  forward  without  end  in 
the  same  manner  as  in  the  opposite  direction.  I  distinguish  this  idea 
of  a  to-morrow  morning  from  the  idea  of  a  yesterday  morning  by 
the  particular  consciousness  of  representation  which  is  involved 
with  the  idea  of  yesterday,  and  absent  from  the  idea  of  to-morrow. 
I  recognise  the  idea  of  yesterday  as  a  reproduction  of  an  actual 
experience  past  and  gone.  The  idea  of  to-morrow  I  recognise  as 
a  copy  of  that  actual  experience,  but  without  the  representation 
of  its  having  actually  occurred.  Now  when  I  review  my  experience 
of  mornings,  I  find  inseparably  associated  therewith  the  idea  of  the 
sun  rising.  I  have  a  consciousness,  too,  of  a  representation  of  the 
fact  that  the  sun  actually  rose,  and  I  witnessed  it  on  each  of  those 
occasions.  (It  is  not  necessary  to  take  into  account  days  of 
obscuration  and  late  rising.)  Therefore,  as  the  idea  of  a  to- 
morrow morning  occurs,  there  is  united  with  it  the  association 
of  myself  as  witnessing   the  sun  rise,   or   witnessing  it  having 
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risen.     This  is  expeolation  or  belief  that  the  sun   will   rise  to- 
morrow. 

5  26.  So  also  the  procesB  is  fiirnilar  when  I  believe  a  thing 
will  liappen  to  ine  of  wbieh  I  have  had  no  experience.  I  believe 
I  shall  g<t  aeroes  the  ocean  to  I^ondon  ;  a  place  which  I  bave  never 
visited,  having  never  been  bejond  the  ceas.  In  onler  to  have  such 
a  belief,  I  roust  have  a  distinct  idea  of  going  to  T^ondon.  Tbis 
idea  is  derived  from  past  experience.  Upon  testimony  I  believe 
that  others  have  gone  to  London,  and,  recognising  myself  as 
similar  to  other,=,  I  attach  the  idea  of  myself  to  the  idea  of  gtiing 
to  London.  Certain  circumstances,  as  pleasure  of  travel,  or  calls 
of  business,  make  me  desire  to  go  to  fjondon.  I  have  an  incipient 
volition  to  go.  If  there  be  no  opposing  cons ideral ions  sutHcient 
to  deter,  I  form  the  intention  of  going.  My  past  experience  has 
been  that  whatever  I  h.ive  intended  to  do  (which  any  one  may  do) 
I  have  more  or  less  regularly  done.  Accordingly,  I  class  this  in- 
tention with  other  intentions  fulfilled,  and  transfer  by  association 
the  idea  of  a  fullilment  of  intention  to  the  idea  of  going  to  Ixradon. 
I  then  say,  I  believe  I  shall  go  to  I^ondon,  or  1  expect  to  t 
There  is  no  new  element  of  cognition  introduced  ;  there  is  o 
peculiar  arrangement  of  cognitions. 

5  27.  Again,  we  may  take  the  belief  in  death,  to  come  to  r 
common  with  olher  men.  This  belief  arises  from  a  common  ob- 
sf?rvation  of  certain  phenomena  called  death,  as  occurring  to  all 
sentient  beings,  with  which  class  I  associate  myself.  Many  men 
of  whom  1  have  heani  have  died  ;  the  number  of  those  who  have 
died  is  vastly  in  excess  of  those  now  living.  The  associations  of 
death  thus  come  to  be  connected  with  all  men,  and  with  myself 
among  the  nnmber.  I  believe,  therefore,  that  I  shall  die.  But 
I  recognise  the  ideas  as  divested  of  the  representation  which  is 
present  when  an  actuality,  an  event  already  happened,  returns  in 
idea. 

§28.  Conditional  expectation  furnishes  a  higher  complication 
of  association,  but  does  not  bring  in  any  new  elements.  '  I  expect 
to  go  to  Boston,  if  John  goes  '—requires  an  idea  of  John  going 
antecedently,  and  an  idea  of  myself  going  eont^quently.  My  in- 
tention to  go  depends  ui>on  his  going.  My  belief  is,  that  I  shall 
go — not  absolutely,  but  after  some  other  event  shall  have  taken 
place.  These  various  ideas  are  made  up  of  representative  mate- 
rial i  the  expectation  involves  a  difference  in  order  imd  associa- 
tion, but  postulates  the  same  elements  of  osiiitiou  as  in  recol- 
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lection.  So  also  where  a  belief  is  genemted  ia  conuectioa  wiLli 
a  condition  coDtrary  to  fact;  'If  John  bad  gone  to  Boston,  I 
should  have  gone ' — may  be  analysed  roughly,  aa  follows :  John 
did  not  go  to  Boston  ;  I  did  not  go  ;  it  was  poBsibie  for  John  to 
go }  it  was  possible  for  me  to  go ;  John's  antecedent  going  made  it 
desirable  for  me  to  go,  and  associated  with  his  going  I  had  a  desire 
and  intention  to  go;  my  intentions  in  the  i>ast  similar  to  this 
have  been  fulfilled  gencmliy ;  the  idea  of  myself  going  under 
certain  circumstances  is  associated  with  the  idea  that  those  circum- 
stances did  not  exist  (though  possible),  and  that  1  did  not  go.  I 
declare,  therefore, '  I  believe  I  should  have  gone.'  My  ex[}ecta- 
tion  thus  appears  to  be  a  combination  of  representations.  That 
John  did  not  go  and  that  1  did  not  go  are  both  representations  ; 
that  it  was  possible  for  John  and  possible  for  me  to  go  are  beliefs 
coming  from  past  experience  ;  the  association  between  my  inten- 
tion to  go  and  Ida  going  is  representative;  the  generalisation  in 
regard  to  fulfilment  of  intention  is  also  representative;  and  so 
forth.  Expectation,  then,  seems  to  be  nothing  more,  intellectually 
considered,  than  representations  of  past  experiences,  associated 
together  in  certain  peculiar  modes. 

§  29.  The  slate  called  expectation  ia  further  marked  by  a 
volitional  condition  of  preparedness  to  act,  indicating  desire, 
intention,  or  resolution.  This  does  not  constitute  the  belief, 
which  depends  more  directly  upon  the  associations,  but  varies 
with  the  strength  of  the  associations  and  of  emotion  accomjtany- 
ing  the  same;  and  as  the  volitional  impulse  varies, so  the  expecta- 
tion is  sfdd  to  be  stronger  or  weaker.  Tliis  determination  toward 
action  seems  an  essential  characteristic  of  expectation. 

§  30.  From  what  has  been  elicited  thus  far,  it  follows  that 
consciousness  of  representation  is  a  fundamental  element  in  the 
act  of  believing.  But  it  has  been  shown  in  some  detail  that 
consciousness  of  representation  involves  and  presupposes  conscious- 
ness of  agreement,  consciousness  of  difference,  consciousness  of 
time,  and  consciousness  of  power.  Each  one  of  these  four,  conse- 
quently, must  be  postulated  also  as  primitive  elements  in  believing. 
And  the  examinatioa  thus  far  conducted  reveals  no  other  intel- 
lectual constituents,  nor  is  it  easy  to  suggest  any  olher.  We  shall 
be  forced  then  to  the  conclusion  that  these  are  the  ultimate  facte 
of  belief, 

§  31.  Butnowanapparently  serious  objection  will,  undoubtedly, 
he  made.     According  to  this  analysis,  it  will  be  said,  to  believe 
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and  to  know  are  precisL-ly  the  same  thing  j  both  have  exactly  the 
same  constitiilion.  To  believe  is  to  be  conscious  of  representa- 
tion, agreement,  lime,  and  ao  forth ;  equally  so  is  to  know.  In 
answer,  it  may  be  urged  that  because  a  power  has  a  certain  and 
uniform  constitution,  it  does  not  follow  that  all  its  exerciecs  are 
the  some;  and  if  there  be  exhibited  two  quit*  dissimilar  or  two 
(ippnsed  phenomena,  we  arc  not  wholly  precluded  from  ascribing 
to  them  a  common  origin.  They  may  he  the  obverse  of  each 
other.  The  difFcrcnces  may  be  in  the  attendant  circumstances, 
and  not  in  the  source.  It  ia  very  evident  that,  when  tising 
language  accurately, '  to  know '  does  not  mean  the  same  thing  as 
'  to  believe,'  But,  so  far  as  we  are  able  to  make  out,  the  process, 
the  act  is,  in  the  two  cases,  absolutely  identical.  We  must  look, 
therefore,  for  the  real  difference  to  that  upon  which  the  mental 
process  is  exercised,  or  to  the  manner  of  its  exercise.  And  it  will 
not  take  ns  long  to  discover  that  difference. 

§  32.  Let  us  discard  for  the  moment  the  wonis  knowledge  and 
hfUef,  and  signify  the  act.  of  mental  apjirehentiion  by  the  term 
cognition.  In  order  that  there  may  be  cognition,  there  must  be 
something  cognised.  That  which  is  cognised  is  broadly  dis- 
tinguished as  presentative  and  representative.  Accordingly,  we 
may  distinguish  cognition  into  presentative  and  representative 
cognition.  Now  it  is  true  that  there  is  no  presentative  cognition 
that  does  not  also  involve  representative;  and  no  representative 
cognition  that  does  not  involve  presentative :  but  there  is  a  pre- 
jxinderance  of  one  over  the  other.  There  are  times,  as  when 
great  strength  of  feeling  prevails  and  the  mind  is  engrossed  with 
a  ]x>werFul  sensation,  when  the  state  of  cognition  is  a  conspicuously 
presentative  one ;  there  are  other  times,  as  in  a  train  of  reflection, 
undisturbed,  when  the  presentative  side  of  the  experience  is 
mostly  underneath  and  the  representative  in  the  ascendant.  In 
pro]jortion  as  cognition  is  presentativn  we  are  said  Xn  know;  in 
proportion  asit  is  representative  we  are  said  to  believe.  Cognition, 
viewed  on  its  presentative  side,  is  knowledge  ;  on  its  representa- 
tive side  is  belief.  In  other  words,  belief  varies  as  the  repre- 
sentiitive  element.  These  statements  are  in  full  accord  with  the 
results  of  the  foregoing  analyses.  Belief  exists  in  expectation, 
which  is  a  highly  representative  experience;  in  the  reproduction  of 
all  sorts  of  past  experiences  simple  and  complex ;  but  is  not  ascribed 
to  the  experiences  of  sonsntions,  or  of  ideas,  as  ideal  presentations. 
If  then  we  were  asked  to  define  believing,  we  could  say  that  it 
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is  represenhitive  cognition,  or  more  exactly,  perhaps,  the  cogni- 
tion of  an  experience  as  representative.  To  call  it  the  cognition 
of  a  representative  experience  would  not  answer  the  purpose,  for 
such  a  cognition  might  be  a  knowing  if  it  merely  took  cognisance 
of  an  experience,  which  happened  to  be  representative.  When, 
however,  it  cognises  the  experience  as  representative,  the  cognition 
is  a  believing. 

§  33.  More  clearly  still  appears  then  the  intimate  connection 
between  knowledge  and  belief.  They  are  not  only  the  same  in 
elementary  constitution,  but  they  exist  concurrently,  and  one  is 
necessary  to  the  existence  of  the  other.  They  are  the  obverse  of 
each  other.  We  have  seen  that  there  is  no  cognition  without  re- 
presentation, and  every  representation  involves  belief;  and  there 
is  no  representation  without  presentation,  so  that  all  believing  in- 
volves knowing.  The  two  are  primordial  and  comi)lementary. 
The  same  interdei>endence  is  observable  when  knowledge  and  belief 
are  regarded  as  products.  Knowledge  as  a  product  is  the  accu- 
mulated body  of  cognitions  which  form  the  mind's  furniture. 
These  cognitions  are  represent^itive  mainly,  and  composed  of  repre- 
sentations. The  stock  of  knowledge  is  hence  made  up  by  many 
acts  of  believing,  and  is  itself  a  vast  congeries  and  aggregate  of 
l^eliefs.  No  antithesis  should  be  made,  therefore,  between  know- 
ledge and  beliefs  as  products.  Our  beliefs  are  a  i>art  of  our  know- 
ledge, and  by  far  the  greater  part. 

§  34.  The  differences  in  what  is  commonly  termed  the  inten- 
sity of  belief  furnish  confirmation  of  the  views  here  maintained. 
Some  of  our  beliefs  we  are  accustomed  to  regard  as  very  strong ; 
others  we  consider  exceedingly  weak.  I  have  a  maximum  of  con- 
fidence that  to-night  will  be  succeeded  by  morning,  or  that  the 
stone  I  throw  up  will  fall  to  the  ground.  I  have  a  moderate 
degree  of  trust  that  the  morrow  will  be  fair  and  cloudless  ;  a  small 
degree  of  belief  that  a  stone  thrown  by  me  will  strike  a  bird  on 
the  fence-top.  I  believe  weakly  that  Captain  John  Smith  had  his 
reputed  adventure  with  Pocahontas.  An  inquiry  as  to  the  explana- 
tion of  grades  in  the  intensity  of  belief  elicits  only  the  fact  that 
the  difference  is  a  difference  in  strength  of  representation.  This 
strength  of  representation  may  be  either  a  tenacity  of  union  be- 
tween two  associations  by  virtue  of  which  they  become  more  or 
less  inseparable,  or  it  may  be  reproduced  strength  of  feeling  con- 
nected with  the  experience.  I  may  believe,  implicitly,  that  my 
mother  whipped  me  on  a  given  occasion.     The  circumstances  of 
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the  whipping  ave  reproiiucetl  with  great  vividness,  and  there  is  a 
representation  of  the  feelings  then  experienced  to  a  degree  suffi- 
cient to  ciiuse  cringing,  anxiety  iind  distress.  Partioular  associa- 
tions call  out  strong  forms  of  emotion  which  attach  to  Ihose  asso- 
ciations and  are  represented;  these  emotions  hence  attend  our 
beliefs  and  make  them  stronger  or  weaker,  as  we  say.  The  inten- 
sity, however,  is  intensity  of  feeling  accomiianying  the  associations, 
and  does  not  constitute  the  associations,  nor  do<>s  it  const itute  the 
belief.  In  such  eases,  by  intensity  of  belief  is  meant  intensity 
of  feeling  concomitant  with  belief.  In  the  other  class  the  term 
strength  of  belief  indicates  the  strength  of  the  ast^ociations.  In 
the  example  of  Captain  John  Smith  and  Pocahontas  above  cited 
the  belief,  whatever  it  is,  rests  iipon  testimony.  I  first  read  the 
story  tif  John  Smith  and  Poeahonlas  at  a  very  early  age  in  some 
history.  I  had  been  told  by  ray  parents  or  other  instructors  that 
what  was  related  in  this  history  was  true,  and  my  uniform  esperi- 
ence  had  been  that  my  instructors  and  parents  told  the  truth. 
Accordingly,  I  believed  the  story  in  qnestion.  I  read  the  sanie 
given  as  fact  in  other  books,  and  every  time  I  thought  of  the 
incident  there  was  represented  a  strong  association  between  fhB 
story  and  an  actual  occuiTence  of  the  facts  therein  stated.  My 
belief,  therefore,  was  strong  in  the  truth  of  the  narration.  But  a 
few  years  ago  I  met  with  considenible  sceptical  criticism  of  those 
accounts.  The  fonner  association  was  weakened  thereby,  and  now, 
when  the  narrative  is  brought  before  me,  the  association  between 
the  story  and  actual  fact  is  weak  ;  in  the  same  measure  iny  belief 
is  weak.  So  also  my  uniform  exjierionee  has  been  that  night  is 
followed  by  day ;  with  the  thought  of  night  is  reproduced  inevit- 
ably the  association  of  day.  (Ju  the  contrary,  the  idea  of  a  cloud- 
less day  is  not  represented  with  certainty.  My  experience  has  n»t 
been  that  days  are  uniformly  cloudless;  many  of  them  have  been 
just  the  reverse.  The  Ixilief  then  is  more  or  less  variable,  according 
as  I  see  certain  signs  which  evoke  past  associations  of  various 
degrees  of  strength  pointing  on  the  one  hand  to  cIotidineHS,  and  on 
the  other  to  clear  sky  for  the  morrow.  The  same  principles  obtain 
in  the  other  examples,  My  experience  of  gravitation  is  uniform; 
my  experience  of  the  certjiinty  of  my  aim  has  been  variable.  In 
the  one  case  there  are  strong  associations  growing  out  of  the  uni- 
formity J  in  the  other  the  associationtf  are  weak,  because  of  tlie 
variations  of  ex|icrience.  My  belief  is  dependent  u^wn  these  uni- 
formilies  and  variations  ofussociation,  waxing  and  waning  with  tht^m. 
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§  35.  The  word  beliefs  or  its  verb,  is  sometimes  employed  to 
express  a  less  degree  of  certainty  than  the  word  hunvledge,  or  its 
associated  words.  I  ask  a  person  if  he  knows  a  certain  thing,  and 
he  answers :  *  I  do  not  kruyw  it,  but  I  believe  it ; '  intending 
thereby  that  he  is  not  so  ceitain  of  the  thing  in  question  as  if  he 
knew  it.  In  all  such  instances,  I  apprehend,  the  speaker  makes 
a  distinction,  by  which  he  includes  under  the  term  knowledge  the 
'  things  we  see,'  and  the  things  seen  remembered,  while  belief  is 
of  things  to  which  testimony  is  borne.  A  very  little  reflection 
must  convince  one  that  both  this  distinction  and  any  assumed 
difference  of  certitude  between  knowledge  and  belief  are  vulgar 
errors  bom  of  and  breeding  confusion.  In  the  first  place,  the  line 
between  believing  and  knowing  is  not  correctly  drawn ;  there  is 
as  truly  belief  in  remembering  one's  own  experience  as  in  relying 
upon  testimony  of  other  people  to  what  one  has  not  one's  self 
witnessed.  And  secondly,  while  it  is  very  often  true  that  belief 
on  testimony  is  less  reliable  than  the  remembrance  of  a  personal 
experience,  it  is  equally  the  fact  that,  in  many  cases,  a  direct  ex- 
perience and  remembrance  are  not,  objectively  considered,  as 
trustworthy  as  an  opinion  based  on  testimony.  I  believe  that  the 
city  of  Paris  exists ;  this  is,  in  my  case,  a  belief  on  testimony. 
I  believe  that  I  called  with  my  father  on  Oliver  Wendell  Holmes, 
when  I  was  six  or  seven  years  old.  In  my  recollection  of  what 
occurred  at  so  early  an  age,  I  might  readily  be  mistaken  and  con- 
found the  experience  of  somebody  else  with  my  own.  This  is  not 
of  infrequent  occurrence.  Prof.  Bain  (*  Emotion,'  etc.,  p.  535)  cites 
an  instance  of  a  late  distinguished  man  who  had  sometime  before 
his  death,  at  a  great  age,  declared  positively  that  he  had  seen 
Mirabeau  in  London,  though  the  known  facts  of  Mirabeau's  his- 
tory were  entirely  against  him.  But  my  belief  in  the  existence 
of  Paris  may  rest  upon  an  immense  weight  of  testimony  in  regard 
to  which  the  probability  of  error  is  infinitesimally  small.  Such  a 
belief  is  more  trustworthy  than  are  many  beliefs  from  remembered 
experience.  And,  subjectively,  there  is  exactly  the  same  degree  of 
certitude  created  by  a  state  of  belief  as  by  one  called  of  knowledge. 
We  are  accustomed  to  consider  that  there  is  no  higher  degree  of 
certainty  than  of  things  immediately  present  to  our  senses.  True 
enough :  but  without  the  assurance  that  I  saw  a  second  ago  the 
tree  I  am  looking  at  now,  my  present  certainty  of  sight  falls  to 
pieces  from  lack  of  continuity.  The  certainty  that  I  saw  the  tree 
a   second   ago  is  a  certainty  of  belief.     Belief  and  knowledge, 
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tliorefpre,  are  alike  as  to  cert ilude,  varying  e(]ually  and  at-cortling 
to  the  same  laws.  We  are  not  more  certiun  of  a  thing  becuust!  we 
know  it  than  because  we  believe  it,  nor  the  converse.  Certainty 
depends  upon  the  union  and  iotegratioD  of  associations;  a  strong 
a'socoation  begets  certainty,  a  weak  one  uncertainty,  and  associa- 
tions involve  both  knowledge  and  belief.  The  popular  antithesis  m 
tocertitude  between  knowledge  and  belief  is  hence  wholly  fallacious. 
It  would  lead  to  mucli  less  misapprehension,  if  instead  of  saying  lo 
indicate  my  assurance  '  I  know  it,'  I  should  say, '  I  am  certain  of  it ; ' 
and  if  to  denote  a  less  degree  of  certainty,  in  place  of  the  exprpssion 
'  I  believe  it,'  I  should  emjiloy  some  qualifying  phrases  as  'I  am 
not  quite  certain  of  it,"  or  '  I  am  tolerably  (or  moderately)  aure  of 
it,'  It  is  quite  hopelesi",  however,  to  relieve  language  of  am- 
biguities or  to  purify  its  use  by  suggestion,  no  matter  how  patent 
miiy  he  the  imperfection  or  misuse.  Augean  stables  could  more 
easily  be  cleimsed  with  a  hose-pipe. 

§  36.  Before  summing  up  I  will  advert  again  to  some  of  the 
views  mentioned  at  the  beginning,  and  first  of  all  to  Professor 
Bain's.  This  psychologist  lays  down  as  'the  genuine,  the  unmis- 
takable criterion  of  belief,'  'preparedness  to  act  njxin  what  we 
affirm.'  But  how  can  my  belief  in  what  is  past  be  considered  pre- 
l^aredness  to  act  when  there  is  no  occasion  for  action?  He 
answers  by  saying— '  I  beUeve  that  I  yesterday  ran  up  against  a 
wall  to  keep  out  of  the  way  of  a  carriage.'  I  have  no  dis|>osition 
to  do  anything  in  consequence  of  that  conviction ;  yet  I  call  it  a 
conviction  and  not  a  mere  notion,  because  I  am  affected  by  it  In 
the  same  way  as  I  am  by  another  recollection  that  I  do  act  upon. ' 
1  feel  that  if  there  were  any  likelihood  of  being  jammed  up  in 
that  6i>ot  again,  I  should  not  go  that  wny  if  I  could  help  it,  winch 
is  quite  enough  to  show  that  iu  believing  uiy  memory,  I  liave 
fililt  a  reference  to  action  more  or  leas  remote.  It  may  well 
be  doubted  whether  the  thought  that  I  should  avoid  such  an  ex- 
perience if  I  could,  has  anything  to  do  with  the  stale  of  liclier; 
the  belief  ia  complete  without  that.  The  mere  rcciiUection  of 
the  circiuustance  is  sufficient  for  belief.  I  may  have  no  more 
thought  of  avoiding  than  is  necessitated  by  the  representation  of 
my  own  efforts  to  get  away  at  the  lime  I  was  jammed  up  ;  I  may 
not  even  hiive  that  and  yet  believe.  Moreover,  supposing  while  I 
stood  in  the  narrow  passage-way  a  stone  had  fallen  upon  my  foot! 
tlie  pain  would  have  generated  a  'preparedness  to  act,'  would, 
have  ilemandtd  action  ;  and  yet  the  experience  would  have  been 
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an  entirely  presentative  one,  a  matter  of  knowledge  and  not  of 
belief.  We  might  as  well  say,  then,  that  *  preparedness  to  act '  is 
a  criterion  of  knowledge.  So  far  as  I  am  able  to  make  out,  *  pre- 
paredness to  act,'  in  Professor  Bain's  view,  means  nothing  more 
than  incipient  volition  in  the  forms  of  desire,  intention,  resolu- 
tion, and  the  like ;  and  these  certainly  are  no  more  attendant 
upon  belief  than  upon  knowledge.  Of  course  it  may  be  freely 
allowed  that  volition  is  present  in  all  mental  experience ;  that 
every  state  of  consciousness  has  its  volitional  side.  So  far  forth 
then  as  all  mental  stiites  involve  belief  and  all  have  a  volitional 
side  tending  toward  activity,  so  far  and  no  further  is  preparedness 
to  act  associated  with  belief  and  the  latter  with  the  former.  This 
is  the  modicum  of  truth  in  Professor  Bain's  idea.  But  to  make 
such  a  determination  toward  action  the  test  of  belief  is  unsatis- 
factory and  inconclusive  ;  it  does  not  explain  anything.  Even  in 
expectation,  with  reference  to  which  the  phrase  has  a  force  not 
elsewhere  obtained,  the  belief  is  after  all  a  matter  of  representa- 
tion, which  is  conceivably  separable  from  the  volitional  impetus 
existing  in  expectation,  although  the  latter  be  present  also.  The 
expectation  that  I  shall  go  to  Philadelphia  depends  upon  a  number 
of  representative  beliefs,  the  union  of  which  generates  this  par- 
ticular belief  and  which  carry  with  them  a  volitional  impulse, 
though  the  latter  is  not  an  essential  element  in  the  belief  any 
farther  than  volition  is  essential  to  all  cognition.  A  state  of  weak 
belief,  so  called,  may  be  as  completely  and  perfectly  belief  as  if  it 
were  stronger,  though  in  the  former  case  it  does  not  develop  with 
it  the  preparedness  to  act  which  it  does  in  the  latter.  An  affirma- 
tion involves  belief,  which  is  belief  in  all  essential  qualities, 
though  we  may  not  be  prepared  to  act  on  what  we  affirm.  Jn 
fine.  Professor  Bain  does  not  seem  to  me  to  be  as  successful  in  his 
attempt  to  ally  belief  with  activity  principally  as  are  those  who 
regard  it  mainly  as  an  intellectual  state,  and  he  himself  recently 
seems  to  incline  to  the  latter  view  ('  Ment.  and  Mor.  Science,'  Note 
in  Appendix). 

§  37.  Nor  is  one  satisfied  with  Professor  Bain's  factor  of  a 
'  primitive  credulity.'  To  say  that  belief  is  founded  upon  primi- 
tive  credulity  means  no  more  than  that  knowledge  is  founded  on 
primitive  cognition.  If,  however,  as  we  may  possibly  suppose,  he 
intends  in  this  language  to  affirm  that  belief  is  a  primordial  expe- 
rience, he  has  enunciated  an  important  truth }  but  it  is  to  be  re- 
gretted that  he  did  not  make  his  meaning  a  little  clearer.     He 


476      DEVFXOPMENT  OF  STATES  OF  CONSCIOUSNESS.   Part  M. 

seeks  to  supiwrt  *  primitive  credulity '  as  a  leading  element  in 
belief  by  calling  attention  to  what  be  considers  the  fact  that 
*  belief  is  distinguished  when  we  suffer  the  shock  of  a  contradic- 
tion, a  check,  or  disappointment  in  some  career  of  activity.* 
Apparently  he  means  that  we  believe  everything  without  knowing 
that  we  believe,  till  we  are  contradicted  and  our  confidence 
receives  a  shock.  Then  from  repeated  disappointments  scepticism 
is  produced,  and  we  have  *two  opposing  tendencies — primitive 
credulity  and  acquired  scepticism.'  The  fair  inference  from  his 
statements  is  that  *  acquired  scepticism '  is  not  belief  at  all,  but 
the  opposite  of  belief.  Now,  if  the  preceding  examination  has 
been  a  thorough  one,  it  will  be  evident  that  this  acquired  scepti- 
cism is  not  explicable  except  under  the  supposition  that  it  also 
involves  and  requires  belief.  In  early  childhood  I  believed  what 
everybody  told  me ;  when  any  person  theretofore  unknown  told 
me  anything,  I  reproduced  i)ast  experience  of  the  truth  of  what- 
ever had  been  told  mo,  and  in  accordance  therewith  I  believed  the 
new  comer's  statement.  But  presently  I  found  that  something 
told  me  was  not  true.  An  association  was  then  started  between  a 
story  told  and  a  state  of  facts  contrary.  Not  being  more  fortunate 
than  the  generality  of  mankind,  I  soon  had  a  stock  of  these  latter 
experiences.  Accordingly,  when  a  person  now  tells  me  something, 
I  have  a  representation  of  various  cases  where  there  is  an  accord- 
ance between  what  is  told  me  and  the  fact,  on  the  one  hand ;  and 
on  the  other,  a  representation  of  various  cases  where  there  was  a 
non-accordance  between  what  was  told  me  and  tlie  ftict.  In  regard 
to  the  former,  I  believe  that  I  did  meet  with  such  accordant  ex- 
periences ;  in  regard  to  the  latter  I  believe  that  I  was  in  such 
ways  deceived.  Both  are  matters  of  belief,  and  I  am  at  a  loss 
whether  to  associate  the  present  tale  with  the  one  class  or  the 
other.  Associations  pulling  in  opposite  directions  create  a  state 
of  uncertainty  and  perplexity.  Doubt  is  not  the  absence  of  belief 
but  the  opix>sition  of  beliefs  ;  as  {issociation  widens  its  range  they 
continually  contradict  each  other,  creating  as  far  as  action  is  con- 
cerned wavering  and  hesitation.  With  this  diff(»rentiation  of  asso- 
ciations au'l  the  following  integration  belief  is  all  the  time  and  all 
the  way  through  involved,  and  is  never  absent.  The  conflict  of 
motives  to  action  occasions  deliberation,  and  in  that  deliberation 
the  component  parts  of  thought  are  beliefs  in  one  direction  and 
another,  varying  according  to  remembered  experiences,  drawing 
this  way  and  the  other  and  every  way,  until  the  strongest  set   of 
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beliefs  overpowers  the  others,  and  determines  action.  Where  <he 
stock  of  represented  experiences  is  smallest,  there  the  credulity  is 
greatest — not,  however,  because  there  is  more  belief,  but  because 
there  is  less ;  that  is  to  say,  because  there  are  represented  fewer 
beliefs  in  experience  and  there  is  less  contradiction  of  experi- 
ences. So  incredulity  or  scepticism  indicates  not  a  small  number 
of  beliefs  but  a  large  number  ;  so  large  that  they  balance  and  hold 
each  other  in  check.  Is  there  then  no  opposite  to  the  state  of 
belief?  it  m«'iy  be  asked.  I  answer,  no  more  than  there  is  to 
a  state  of  knowledge.  The  term  ignorance  may  express  the  oppo- 
site of  both :  but  this  must  be  taken  in  a  limited  sense ;  we  are 
never  in  a  state  of  absolute  ignorance.  Perhaps  unbelief  might 
be  used  as  an  opposite  of  belief,  if  its  meaning  of  simple  absence 
of  belief  could  be  preserved  and  it  is  not  confounded  with  disbelief ^ 
w^hich  is  belief  in  a  contrary  of  contradictory.  This  word,  however, 
must  be  employed  qualifiedly,  with  regard  to  some  specific  object 
or  objects  of  belief.  We  are  never  in  our  conscious  experience, 
out  of  a  state  of  belief ;  although  we  are  not  always  believing  the 
same  thing,  or  believing  in  the  same  degree  of  association,  or 
with  the  same  associates  of  feeling  and  volition. 

§  38.  Professor  Bain  is  quite  right  in  placing  as  a  necessary 
element  in  belief,  *  some  cognisance  of  the  order  of  nature.'  But 
the  order  of  nature  is  nothing  more  than  our  uniform  experience 
in  certain  directions  by  which  inseparable  associations  are  gene- 
rated and  represented  continually  in  our  mental  life.  As  these 
representations  are  made,  we  believe ;  and  in  proportion  to  the 
strength  and  uniformity  of  such  associations  our  belief  is  strong. 

§  39.  The  question  may  again  force  itself  upon  our  attention 
at  this  point— Is  not,  after  all,  belief,  as  James  Mill  thought, 
simply  inseparable  association  ?  The  reply  must  be  in  the  nega- 
tive, because  there  is  belief  when  the  associations  are  not  insepar- 
able. But  may  it  not  be  at  least  association  and  nothing  more? 
Still  the  answer  must  be,  no.  It  is  not  association  because  it  is 
presupposed  in  order  that  there  may  be  any  association  at  all.  A 
careful  reperusal  of  the  earlier  of  these  piges,  wherein  I  endeavour 
to  show  that  belief  is  involved  in  every  representation,  and  that 
no  cognition  and  hence  no  association  is  accomplished  without 
consciousness  of  representation,  will  be  suflScient,  I  think,  to 
satisfy  this  query,  without  further  repetition  on  my  part.  Again, 
therefore,  we  are  brought  to  the  conclusion  that  belief  is  primor- 
dial and  an  original  part  of  cognition. 
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5  40.  I  uin  iin:ihln  to  discover  in  Mr.  Sully's  idea  of  tlie  Ciligii 
of  belief  anythiog  more  than  cognition  of  esperience  as  reprcfcai 
bitive.  He  considern  that  in  '  the  piirtinl  reproduction  of  a  put 
sensation  by  the  mudinni  of  a  present  idea  felt  to  be  like  it,  out 
seems  to  find  the  origin  of  the  oldest  and  most  simple  form  at 
belief.  For,  as  sure  as  this  experience  betonies  possible,  and  rbl 
present  idea  and  the  absent  sensation  are  distinguished,  it  seem) 
certain  that  the  mind  would  fall  into  the  attitude  of  belief  witit 
respect  to  the  absent  sensation.  In  other  words,  if  the  iofimt 
could  fully  describe  to  us  its  stale  of  mind,  it  might  not  impntb- 
bbly  do  80  by  saying, "  There  is  something  in  my  mind  that  carries 
thought  away  to  anotlier  thing  brighter  and  better  than  itself, 
which  thing  is  not  exactly  in  my  mind  just  now,  but  yet  seems 
near  and  ready  to  enter  it."  In  the  inexplicable  fact  that  n 
present  ideti  carries  on  its  face  the  mark  of  its  origin,  and  reminds 
of  the  sensation  which  preceded  it,  we  appear  to  have  tlie  lail 
iiccessible  stage  in  the  history  of  belief.  Belief  and  memory  in 
the  sense  of  the  idea  pointing  to  the  absent  sensation,  appear  to  be 
mutually  involved  in  this  unaualys;ible  mental  process,  neither 
being  conceivable  apart  from  the  other.'  This  passage  exhibits 
Mr.  Sully's  views  as  well  as  does  any.  His  position  is  substantially 
the  same  as  that  of  J.  S.  Mill  in  the  latter'a  conclusion  of  a  radical 
difference  between  an  idea  as  such  and  a  remembered  occurrence. 
The  whole  drift  of  Mr.  Spencer's  thought  would  seem  to  lie  in  the 
same  direction,  and  such  as  to  authorise  just  these  conclnsioiu, 
though  I  am  not  aware  that  he  has  gone  into  any  exhaustive 
special  discuBsion  of  belief.  Prof.  Rain  also,  in  one  place,  allows, 
I  think,  the  name  state  of  things  contended  for  by  Mr.  Mill  sad 
Mr.  Sully,  when  he  asserts  a  normal  power  of  distinguishing, — 
'(1)  a  sensation;  (2)  an  idea  of  what  has  been  a  sensation  or 
actuality ;  and  (3)  sin  idea  of  what  has  never  been  a  sensation,  but  h 
artificial,  though  constructed  out  of  sensations'  (*  Emotlonaand 
the  Will,' p.  533).  All  these  expressions  seem  to  point  to  the 
results— (1)  That  belief  is  something  original  and  primordial;  and 
(2)  that  belief  is  involved  in  some  way  essentially  with  the  repre- 
sentative power  and  representation.  Mr.  Sully  occupies  himself 
principally  with  the  conditions  of  the  varying  directions  and  in- 
tensities of  belief,  giving  up  all  attempt  'to  resolve  the  phe- 
nomenon into  more  primitive  modes  of  mental  activity.'  Into  this 
field  we  are  not  called  upon  to  follow  him,  as  our  present  concern 
is  not  with  traeiug  the  growth  and  ramifications  of  belief,  but  with 
a  study  of  its  sources  and  genesis. 
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§  41.  In  conclusion,  we  may  condense  the  results  of  this  ex- 
amination into  the  following  enunciations  : — 

1 .  Knowledge  is  a  product  resulting  from  a  process  of  know- 
ing :  Belief  is  a  product  resulting  from  a  process  of  believing. 
The  products  are  explained  by  the  processes  ;  having  one  piece  of 
Knowledge  or  Belief,  the  rest  is  but  an  accumulation  of  things 
which  have  the  same  constitution. 

2.  Every  act  of  cognition,  from  the  earliest  to  the  latest,  in- 
volves five  indecomposable  elements,  each  of  which  presupposes 
and  is  presupposed  in  all  the  others,  namely,  consciousness  of 
difference,  consciousness  of  agreement,  consciousness  of  time, 
consciousness  of  representation,  consciousness  of  power.  "  Every 
act  of  believing,  from  the  earliest  to  (he  latest,  involves  precisely 
the  same  elements. 

3.  Knowing  and  believing  are  present,  then,  with  the  dawn  of 
consciousness,  and  in  every  subsequent  act  of  cognition.  There  is 
no  knowing  without  believing,  and  no  believing  without  knowing. 
There  is  no  knowledge  without  belief,  and  no  belief  without 
knowledge. 

4.  From  the  beginning  of  consciousness,  cognition  proceeds  in 
two  broadly  marked  divisions,  presentative  cognition  and  repre- 
sentative cognition ;  the  former  referring  to  present  experience, 
the  latter  to  reproduced  experience.  This  division,  however,  is 
only  relative,  for  every  presentative  cognition  involves  and 
requires  rei)resentation,  and  every  representative  has  a  presenta- 
tive element. 

0.  Belief  is  allied  with  representative  cognition,  varying  with 
the  degree  of  representation ;  where  the  representative  element 
is  in  the  ascendant,  the  state  of  consciousness  is  said  to  be  more 
of  belief  than  of  knowledge,  and  where  the  presentative  element 
is  prevailing,  it  is  said  to  be  more  of  knowledge  than  of  belief. 
Believing  may  be  described  as  the  consciousness  of  an  experience 
as  representative.  This  is  as  near  an  approach  to  a  definition  as 
is  here  attempted. 

6.  The  term  intensity^  as  applied  to  belief,  has  no  more 
relevancy  than  if  applied  to  knowledge.  What  is  ordinarily 
termed  intensity  of  belief  is  either  close  union  of  associated 
ideas,  or  strength  of  feeling  accompanying  the  reproduction  of 
experiences.  As  feeling  accompanies  every  cognitive  experience, 
being  another  side  of  that  experience,  so  feeling  accompanies 
every  experience  of  belief  and  every  act  of  believing. 

7.  As  every  cognitive  experience  has  also  a  volitional  side,  so 
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also  every  state  of  believing  has  a  volitional  aspect.      No  belief 
occurs  without  some  volitional  determination. 

8.  The  natural  history  of  the  growth  of  belief  is  the  natural 
history  of  the  growth,  expanse,  and  integration  of  associations. 
Whatever  determines  association  determines  belief.  Belief  follows 
the  course  of  association,  for  association  is  association  of  beliefs  in 
that  it  is  association  of  cognitive  experiences. 

9.  The  total  absence  of  belief  is  absence  of  consciousness; 
but  there  may  be  absence  of  belief  in  regard  to  particular  objects, 
just  as  there  may  be  absence  of  knowledge  of  particular  things. 
The  term  ignorance  covers  both  of  the  latter  states,  though  un- 
belief in  the  sense  of  negation  of  belief  may  be  more  distinctively 
applicable  to  the  first  of  the  two.  Disbelief  is  merely  belief  in  an 
opposite,  contrary  or  contradictory.  Doubt  arises  not  fix)rQ  absence 
of  belief,  but  from  conflict  of  beliefs. 

In  the  discussions  of  the  Schoolmen,  therefore,  as  to  the 
relative  priority  of  knowledge  and  belief,  both  sides  were  right 
Anselm's  Grede  ut  vrUdligas  was  no  more  true  than,  and  was  just 
as  true  as,  Abelard's  Intellige  ut  credas.  In  knowledge  is  belief, 
and  in  belief,  knowledge ;  neither  exists  without  the  other,  and 
in  the  complete  absence  of  either,  conscious  exj)erience  would  be 
void. 


CHAPTER   XXXVII. 

PHESENTATIVE  AND  REPIiESENrATIVE  STATES. 

PRESENTATIVE   AND   REPKESENTATIVE   COGNITIONS. 

§  1.  Mr.  Spencer's  division  of  cognitions  (into  Presentative, 
Presentative-Representative,  Representative,  and  Re- representa- 
tive) when  simplified,  marks  two  general  classes — Presentative 
and  Represent«itive.  The  facts  that  representation  is  so  essential 
a  factor  in  all  our  mental  processes  that  there  is  no  purely  pre- 
sentative cognition,  and  that  ])resentative  knowledge  is  found  also 
in  the  midst  of  representation  have  together  received  illustration 
in  former  chapters.  Yet,  to  the  end  of  showing  their  mutual 
relations  and  their  significance  in  the  elaboration  of  knowledge,  it 
is  desirable  to  note  a  little  further  the  characteristics  of  each  and 
the  differences  between  the  two. 
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§  2.  Knowledge  as  a  product  consists  of  products  or  results  of 
acts  of  cognition.  What  is  termed  a  cognition  is  a  preserved 
result  of  an  act  of  cognising.  Such  a  preserved  result  is  only  the 
original  cognising  act  repeated  with  a  difference  of  feeling  which 
is  also  cognised  (I  do  not  here  go  outside  of  consciousness). 
Accordingly,  a  mental  product  elaborated  and  preserved  is  a  re- 
presentative cognising  act,  or,  as  we  say,  a  representative  cognition. 
It  must  then  be  observed  that  elaborated  knowledge — as  a  pro- 
duct of  knowing — consists  wholly  of  representative  cognitions, 
and  that  presentative  knowledge  cannot  strictly  be  considered  as 
in  any  sense  a  product.  Products  of  knowing  are  cognitions 
stored  up,  so  to  speak,  and  the  moment  the  producing  becomes  a 
product,  it  passes  from  the  category  of  presentative  to  that  of  re- 
presentative knowledge.  A  product  is  a  productum — in  a  past 
tense.  Indeed,  even  in  describing  presentative  knowledge  we  are 
in  truth  describing  representative ;  for  we  are  dependent  upon  our 
recollection  for  the  accuracy  of  our  descriptions,  and  recollection 
is  the  exhibition  in  the  mind  of  representative  cognitions.  We  are 
thus  led  up  to  the  same  tangle  into  which  we  are  always  brought 
when  we  attempt  to  solve  the  problem  of  memory.  Reproduction 
is  a  reproduction  of  a  past  experience,  and  is  hence  apparently 
subordinate  to  an  original  present  experience ;  and  yet  the  know- 
ledge that  a  representation  is  a  representation  seems  to  be  equally 
ultimate  and  fundamental.  But  in  full  view  of  this  difficulty  it  is 
nevertheless  useful  and  probably  indispensable  to  make  a  distinc- 
tion between  presentative  and  representative  knowledge,  thus 
forming  two  distinguishable  though  inseparable  classes  of  cogni- 
tions. To  avoid  misconception,  however,  I  repeat  that  what  is 
termed  presentative  knowledge  is  after  all  an  artificial  class  of 
representative  knowledge,  and  that  the  former  is  not,  and  by  its 
very  nature  cannot  be,  retained  as  a  product  while  remaining 
presentative. 

§  3.  Presentative  knowledge,  or  the  presentative  element  in 
knowledge,  is  largely  distinguished  from  the  representative  by  its 
greater  vividness.  A  thing  which  we  see  is  more  vivid  than  an 
idea  of  that  thing.  The  idea  is  a  copy  fainter  than  the  original 
impression.  Sometimes  the  idea  approaches  the  sensation  so 
closely  in  the  matter  of  vividness  that  the  two  are  confounded,  as 
in  hallucinations  of  various  sorts  embraced  under  strong  emotions; 
the  man  under  the  influence  of  fear  thinks  he  sees  a  ghost,  the 
drunkard  beholds  as  realities,  horrid,  distressing  phantoms.     But 
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&a  n  rule  ptesentative  cognitions  may  be  reii<iilj  distinguished  aa 
such  IVoin  the  higher  degree  of  vividness  which  the  impression  haa 
to  the  mind. 

§  4.  Presenlative  cognitions  are  immediate,  representative  are 
mediate.  We  are  said  to  know  a  thing  immediately  when  we 
cognise  it  iu  itself;  mediately,  when  we  cognise  it  through  8om»- 
tliing  numerically  different  from  itself.  When  one  sees  a  book 
upon  the  table,  the  colour  is  immediately  cognised :  on  the  con- 
trary, when  the  mind  has  the  thought  or  idea  of  a  lKx>k,  the  book 
itself  being  absent,  that  thought  or  idea  is  immediately  cognised ; 
but  the  actual  phenomenonof  colour  is  mediately  cognised  through 
the  idea.  Immediate  cognition  involves  the  present  fact  of  the 
existence  of  a  thing ;  mediate  cognition  involves  the  belief  in  the 
past,  present,  or  future  existence  of  the  thing. 

^  5.  Presentative  cognitions  are  relatively  more  simple,  ttnd 
representative  cognitjons  are  relatively  more  complex.  In  the 
first  place  representative  cognitions  have  a  double  character  which 
presentatives  are  without;  for  every  representative  cognition  is 
also  a  presentative  one  when  considered  merely  as  a  mental 
phenomenon.  My  remembrance  of  a  house  is  a  representjitive 
cognitiou,  80  far  aa  it  refers  to  the  reality  of  a  house  known  by  me ; 
in  the  degree  that  it  is  an  idea  of  the  mind  it  ia  presentative.  Iu 
the  second  place  presentative  cognitiou  gives  no  opjiortunity  for 
the  combination  and  recombination,  the  differentiation  and  inte- 
gration, which  is  conspicuous  in  representative  knowledge.  When 
throngh  the  associating  processes  knowledge  attains  aa  a  pmduct 
great  complexity,  it  is  through  representative  rather  than  preven- 
tative cognition.  The  higher  processes  of  abstraction,  generalisa- 
tion, comparison,  reasoning,  and  th^'  like,  work  out  their  result* 
through  representative  and  re -representative  combinations. 

5  6.  In  presenlative  cognitions  the  continuing  present  impres- 
sion is  the  primary  object  of  cognition  ;  whatever  there  is  of 
representation  (and  the  latter  is  never  absent)  is  secondary  and 
subsidiary  to  the  continuance  of  the  present  experience.  Iii  look- 
ing at  a  light,  my  remembrance  of  the  light  being  present  a 
moment  ago  is  secondary  to  the  present  impressiun  of  the  light, 
and  aids  in  connecting  together  the  moments  of  continuance.  (>n 
the  other  hand,  in  representative  cognition,  the  primaiy  object  o( 
cognition  is  the  past  impression  ;  Ihe  present  idea  is  secondary  to 
the  reality  recalled.  In  remembering  John  Smith,  the  acttial 
John  ;i3  known  by  me  in  time  past  is  the  primary  object  of  oc^ 
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nition  ;  the  present  idea  of  John  Smith  is  only  accessory  to  the 
recognition  of  the  past  experience.  So  also  in  believing  that 
something  will  occur  in  the  future,  the  occurrence  which  will  be 
actual  is  the  main  object  of  cognition,  while  the  present  idea  of 
that  occurrence  is  but  an  adjuvant  thereto. 

§  7.  It  has  been  already  implied  that  prevailingly  presentative 
cognitions  are  more  original,  and  prevailingly  representative  more 
derivative.  The  meaning  of  the  terms  suggests  this.  It  might 
then  be  said  perhaps  that  presentative  cognition  is  the  absolutely 
original  factor  of  knowledge,  and  that  representative  cognition  is 
wholly  derivative.  Yet  so  far  as  we  can  discover,  no  cognition  at 
all  is  obtainable  without  representation.  We  are  thus  forced  to  a 
contradiction ;  but  it  is  only  the  contradiction  to  which  we  are 
always  brought,  if  we  attempt  to  pass  out  of  the  sphere  of  the 
relative.  It  is  the  same  difficidty  which  arises  in  attempting  to 
conceive  of  a  beginning.  We  are  all  the  time  positing  a  begin- 
ning of  things,  but  on  reflection  we  are  not  able  to  understand 
how  a  beginning  is  possible;  ex  nihilo  nihil  fit.  We  say  there 
must  have  been  a  point  when  arose  the  first  item  of  knowledge ; 
that  item  was  a  presentative  and  original  cognition  ;  but  in  order 
to  any  cognition  or  consciousness  at  all  we  find  that  there  must  be 
a  rei)re8entation  of  former  cognition.  We  can  only  assert  then 
that  the  mind  makes  a  fundamental  distinction  between  presenta- 
tive knowing  and  representative  knowing;  that  the  terms  are  each 
necessary  to  and  exclusive  of  the  other ;  that  in  tlie  products  of 
knowing,  some  cognitions  are  more  prevailingly  presentative  and 
some  more  prevailingly  representative ;  that  the  former  are 
relatively  original,  the  latter  relatively  derivative. 

§  8.  Presentative  cognitions  may  be  either  sensational  or  ideal, 
l)resentative  cognitions  being  sensations  cognised  or  ideas  ;  repre- 
sentative cognitions  are  ideal  only.  It  is  probable,  however,  that 
this  difference  is  one  of  degree  rather  than  of  kind  ;  a  sensation  is 
a  mental  phenomenon,  so  also  is  an  idea  which  is  a  faint  repetition 
of  the  sensation.  The  antithesis,  however,  is  useful  in  giving  a 
more  complete  view  of  the  difference  between  the  two  classes  of 
cognitions  now  under  review,  though  it  conveys  no  information 
not  conveyed  by  the  terms  presentative  and  representative. 

§  9.  There  are  no  degree**  of  intensity  in  cognition ;  the  in- 
tensity is  a  matter  of  feeling  concomitant  with  cognition.  The 
terms  vividness  and  faintness^  before  made  use  of,  depend  for 
their  meaning  somewhat,  if  not  entirely,  on  concurrent  feeling, 
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and  for  the  subsistence  of  the  phenomena  marked  by  them  feeling 
must  of  course  be  invoked.  The  terms  definitenesa  and  clearness 
(in  the  sense  of  definiteness)  apply  properly  to  cognition  ;  a  cog- 
nition may  be  definitely  marked  or  may  be  indefinite  according  as 
it  is  sharply  sei>amted  from  some  other  cognition  or  blends  in- 
sensibly with  that  other.  In  respect  to  definiteness  and  clearness, 
presentative  knowledge  is  the  superior,  for  representative  know- 
ledge carries  with  it  a  vast  collection  of  partially  integrated,  ill- 
defined  cognitions  associated  together  into  a  mass  whose  parts 
are  full  of  confused  suggestion  not  easily  bounded  or  confined. 
Some  representative  cognitions,  however,  are  definite,  as  the  re- 
collection, for  instance,  of  a  familiar  face;  likewise  some  pre- 
sentative cognitions  are  very  indefinite,  as  the  cognition  of  an 
organic  feeling  of  discomfort ;  but  on  the  whole  the  rule  prevails 
as  stated. 

§  10.  Inasmuch  as  knowledge  is  a  growth  from  relative  sim- 
plicity to  complexity,  tlie  most  natural  division  of  cognitions  is  one 
based  upon  relative  complexity  ;  but  since  presentat  ive  and  repre- 
sentative cognition  are  so  inextricably  involved  with  each  other  in 
fact,  separating  the  two  in  classification  is  no  easy  matter.  In 
truth,  the  separation  must  be  somewhat  arbitrary,  and  lines,  if 
drawn  at  all,  must  be  drawn  with  only  an  approximate  correctness. 
Rough  groupings  may  be  made,  however,  of  cognitions  both  pre- 
sentative and  representative  according  to  the  degree  of  their  com- 
plexity, and  such  groupings  may  be  serviceable,  though  liable  to 
frequent  revision  and  change  of  boundaries. 

§  11.  Presentative  cognitions  then  may  be  divided,  according 
to  complexity,  into  five  grades  or  degrees,  as  follows  : — 

Pre.snitative  Cognitions  of  the  First  Degree. — Those  cognitions 
in  which  the  mind  is  occupied  with  localising  upon  the  body  a 
single  sensation,  as  a  burn  on  the  hand  or  a  beam  of  light  on  the 
eye.  In  these  cognitions  the  representative  element  is  at  its 
minimum. 

Presentative  Cognitions  of  the  Second  Degree, — Those  cogni- 
tions wherein  the  mind  cognises  a  plurality  of  sensations,  localising 
them  upon  the  body,  as  when  one  cognises  simultaneous  pains  in 
two  different  points  of  the  body,  or  when  one  cognises  a  body  by  its 
touch  and  smell  together,  having  reference  still  to  the  localisation 
of  the  sensations.  In  these  cognitions  the  representative  element 
is  more  prominent,  for  to  cognise  two  things  as  co-existent  the 
mind  is  obliged  to  represent  one  of  them  in  contemplating  the 
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other,  turning  from  one  to  the  other  alternately  ;  this  alternate 
representation  is  in  addition  to  the  continuous  representation  in 
the  case  of  each  object  by  which  that  object  as  single  is  kept  before 
the  mind. 

Preaentative  Cognitions  of  the  Third  Degree. — Those  cogni- 
tions in  which  the  mind  cognises  a  single  object  in  its  unity 
as  something  external  to  the  mind  and  apart  from  its  sensational 
effect  upon  the  organism.  These  cognitions  are  the  ordinary 
objects  of  perception  taken  singly,  as  a  tree,  a  house,  a  block  of 
wood,  a  leaf,  and  so  forth  ;  they  are  the  presentative-representative 
cognitions  of  Mr.  Spencer,  in  which  the  mind  is  supplying  all  the 
time  more  or  less  from  past  experience.  In  viewing  a  brick  we 
see  only  three  sides  of  it  perhaps,  the  other  three  being  concealed 
from  view  ;  these  latter  we  supply  from  our  representative  know- 
ledge. Our  perceptions  of  solidity,  distance  and  direction  in  given 
instances  are  of  this  degree.  The  representative  element  is  here 
quite  conspicuous. 

Preaentative  Cognitions  of  the  Fourth  Degree, — Those  cog- 
nitions whereby  the  mind  cognises  a  plurality  of  objects  as  ex- 
ternal to  the  mind,  as  when,  for  instance,  I  look  from  my  window 
and  see  a  row  of  houses,  several  trees,  a  church  tower,  fences, 
arbours,  vines,  red  and  grey  clouds.  Our  presentative  cognitions 
of  the  external  world  generally  range  in  this  degree. 

Presentative  Cognitions  of  the  Fifth  Degree, — Ideas  of  the 
mind  cognised  as  ideas  or  mental  phenomena.  Here  presen- 
tative cognition  and  representative  cognition  seem  to  meet,  the 
same  cognition  having  both  a  presentative  side  and  a  repre- 
sentative. The  connection  of  presentative  and  representative 
cognition  in  this  manner  is  not  precisely  the  same  as  in  the  case 
of  sensations  cognised  ;  there  is  something  superadded.  In  the 
latter  case  the  presentative  cognition,  namely  the  sensation  cog- 
nised, is  sustained  and  kept  before  the  mind  as  a  whole  by  a  con- 
tinuous representation  of  the  preceding  presentation,  but  the 
representative  cognition  is  not  the  same  with,  but  diflferent  from, 
the  presentative  cognition — an  idea  which  goes  alongside  of  the 
sensation.  In  the  case  of  an  idea  not  directly  connected  with  a 
sensation  there  is  a  closer  union  of  component  parts,  so  that  the 
same  phenomenon  seems  both  representative  and  presentative 
— presentative  as  a  present  mental  phenomenon,  and  representa- 
tive as  the  medium  through  which  a  past  phenomenon  is  recalled. 
In  sensations  occur  presentative  cognition  and  representative  in 
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alternation  or  running  side  by  side;  in  ideas  we  have   all   that 
there  is  in  sensations  and  a  mediate  cognition  besides. 

§  12.  Representative  cognitions  maybe  divided  in  like  manner 
into  six  grades  or  degrees,  to  wit : — 

Representative  Cognitions  of  the  First  Degree. — Those  cogni- 
tions which  are  representations  of  a  single  item  of  presentative 
cognition  considered  as  a  whole,  as  the  recollection  of  a  picture, 
a  face,  a  feature,  a  flower,  a  leaf,  a  sound,  a  specific  pleasure  or 
pain. 

Representative  Cognitions  of  the  Second  Degree. — Those  cogni- 
tions which  are  representative  of  a  plurality  of  items  of  represen- 
tative cognition  considered  as  wholes ;  as  the  recognition  of  the 
several  parts  of  a  picture  or  of  several  pictures,  of  trees,  houses, 
fences,  events,  or  trains  of  events  which  actually  have  been 
experienced. 

Representative  Cognitions  of  the  Third  Degree. — Those  cogni- 
tions which  are  combinations  of  j)arts  and  wholes  of  presentative 
cognition  so  as  to  present  recognitions  not,  as  wholes,  reproductions 
of  any  exactly  correspondent  whole  of  experience,  but  in  which 
the  constituent  parts  can  still  be  traced  definitely  to  their  sources 
in  experience,  as  in  cognising  a  particular  man  with  a  particular 
horse's  head,  or  in  placing  a  particular  tree  we  have  seen  in  a 
valley  uj)on  a  neighbouring  mountain,  or  in  transferring  mentiilly 
and  combining  different  parts  of  different  landscapes,  or  making 
in  the  mind  a  different  arrangement  of  the  objects  in  a  room. 

Representative  Cognitions  of  the  Fourth  Degree, — Those  cogni- 
tions which  are  combinations  of  parts  and  wholes  of  presentative 
and  representative  cognitions,  such  as  form  general  and  abstract 
notions  of  which  the  constituent  parts  do  not  represent  any  assign- 
able whole  of  experience,  and  cannot  as  a  rule  be  traced  definitely 
to  their  sources.  These  cognitions  are  expressed  in  their  various 
sub-degrees  of  complexity  by  general  and  abstract  names — ^nan, 
tree^  house,  dog,  truth,  virtue,  justice. 

Representative  Cognitions  of  the  Fifth  Degree, — Those  cogni- 
tions which  are  combinations  and  associations  of  notions  in  couples 
with  reference  to  their  agreement  and  difference;  as  when  on 
seeing  an  object  it  is  recognised  and  classed  under  the  general 
notion  tree,  or  when  on  cognising  a  given  act  it  is  pronounced 
virtuous  or  vicious.  This  class  includes  judgments  and  the  pro- 
ducts of  reasoning. 

Representative  Cognitions  of  the  Sixth  Degree, — Those  cogni- 
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tions  which  are  a  complex  of  all  or  most  of  the  preceding  classes, 
as  in  the  most  elaborate  products  of  imagination.  We  have  a 
cognition  of  this  grade  in  the  picture  of  a  city  whose  foundations 
are  precious  stones— jasper,  sapphire,  chalcedony,  emerald,  &c., 
whose  gates  are  pearl  and  whose  streets  are  gold,  of  which  I  am  a 
resident,  or  my  brother  or  wife,  and  in  which  all  the  dwellers  are 
perfectly  happy  and  virtuous,  where  there  is  perfect  freedom  and 
order,  where  God  reigns  and  of  which  He  is  the  light. 

§  13.  These  remarks  ujwn  the  respective  characteristics  of 
Presentative  and  Representative  knowledge  may  thus  be  summed 
up : — 

1.  Presentative  and  representative  cognition  exist  together; 
neither  is  found  by  itself  alone  in  experience;  that  which  is 
called  presentative  is  only  relatively  presentative ;  that  which  is 
called  representative  is  only  relatively  representative. 

2.  Presentative  cognition  does  not  exist  as  a  product,  strictly 
speaking  ;  as  soon  as  it  passes  into  a  product  at  the  command  of 
the  mind  it  becomes  representative.  Nevertheless,  through  the 
power  of  rei)resentation  we  can  retain,  recall,  and  classify  it  by 
itself. 

3.  Presentative  cognitions  are  relatively  vivid ;  representa- 
tive, relatively  faint.  Presentative,  as  presentative,  are  imme- 
diate ;  representative  as  such  are  mediate.  Presentative  cognitions 
are  relatively  simple,  representative  are  relatively  complex.  In 
presentative  cognitions  the  continuing  impression  is  the  primary 
object  of  cognition,  the  representjitive  element  is  secondary;  in 
representative  cognition  the  past  impression  is  the  primary 
object,  the  present  continuing  idea  is  secondary.  Presentative 
cognitions  are  commonly  held  as  original,  representative  as  deri- 
vative ;  in  a  qualified  and  limited  sense  this  is  correct.  Presen- 
tative cognitions  may  be  either  sensational  or  ideal ;  representative 
cognitions  are  ideal  only.  Presentative  knowledge  is  in  general 
more  clear  and  definite ;  representative  generally  more  obscure 
and  indefinite. 

4.  Presentative  and  representative  cognitions  may  be  grouped 
in  classes,  but  roughly  and  without  very  definite  and  certain  lines 
of  divisions.  The  most  natural  classification  is  according  to  com- 
])lexity.  By  this  standard  five  degrees  of  relatively  increasing 
complexity  may  be  made  of  presentative  cognitions  and  six  of 
representative.  These  are  susceptible  of  very  minute  subdivi- 
sions. 
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PRfcfsKXTATIVE  AND   REPRESENT ATIVE    FEELDfGS. 

5  14.  Tlie  division  according  to  degree  of  represeotativeness 
which  in  made  of  ognitions  obtains  also  among  feelings ;  and  the 
ability  to  treat  fe^rlings  as  jiroducts  depends  upon  the  fapt  of  their 
repreh^.-ntation ;  without  the  latter  there  would  be  no  more  <xm- 
tinuity  of  feeling  than  in  similar  case  there  could  be  of  cogni- 
tion. It  must  not  fail  to  come  within  our  notice,  however*  that 
the  index  of  feeling  is  cognition.  We  do  not  feel  an  experience 
to  be  repres'-ntative ;  we  knovj  it.  In  treating  of  feelings  there- 
fore as  representative  we  are  in  truth  dealing  with  representative 
coguitionH ;  and  in  s[K;aking  of  a  representative  feeling  we  mean 
the  feeling  ficc^^mpanying  a  representative  cognition.  Acc<>rd- 
ingly,  it  appears  that  feelings  are  susceptible  of  division  as  to 
the  degree*  of  repres^jntativeness  into  the  same  classes  and  sub- 
claHH<;H  aH  are  cognitions.  There  may  be  representative  feelings 
and  prew'utative  feelings,  the  former  of  various  degrees  and  the 
latter  aim.     It  is  not  necessary  to  repeat  the  <livisions. 

§  15.  While  the  foregoing  remarks,  implying  a  dependence  of 
feeling  on  cognition  in  some  degree,  are  true,  it  is  none  the  less 
true  that  cognition  is  dej>endent  upon  feeling.  As  it  has  been 
many  times  urged,  the  two  are  different  pliases  of  the  same  thing. 
A  i)reHentative  cognition  implies  a  presentative  feeling,  a  repre- 
Henfative  cognition  a  feeling  which  is  representative.  But  feeling 
aH  such  is  not  a  subject  of  science ;  that  is  to  say,  feeling  is  not 
knowhfdge  ;  when  we  know  a  thing  we  do  not  cognise  a  feeling, 
but  we  have  a  cognition  ;  that  is,  what  we  know  of  feelings  are 
cognitions  of  feelings.  We  only  make  feelings  ameujible  to 
scientific  description,  definition  and  division  in  connection  with 
cognitions  accompanying  them. 
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§  16.  From  these  considerations  it  will  be  suflficiently  plain 
that  the  products  of  feeling  are  the  feelings  accompanying  repre- 
sentative cognitions,  and  which  are  believed  to  be  representations 
of  former  feelings.  Certain  cognitions  are  associated,  and  with 
the  associations  thereof  are  associations  of  the  feelings  attending 
those  cognitions ;  these  develop  associated  feelings  whose  tendency 
to  recur  and  whose  susceptibility  to  recall  give  them  a  pennanent 
character  as  products.  We  must  study  the  products  of  feeling  as 
arising  and  existing  in  the  same  manner  as  products  of  cognition. 
Through  cognition  we  are  able  to  observe  feelings,  to  trace  their 
rise  and  subsidence,  to  learn  their  strength  or  weakness,  their 
permanency  and  recoverability. 

§  17.  There  arises  here  a  barrier  to  our  knowledge  somewhat 
similar  to  that  which  we  reach  in  analysing  cognition  and  in 
trying  to  understand  what  representation  is.  The  obstacle  in  the 
former  case  is  no  more  impassable  than  in  the  present  one.  We 
are  concerned  here  with  the  very  important  inquiry — How  can  we 
know  feeling  ?  We  have  a  certain  experience.  It  is  not  an  expe- 
rience unless  we  cognise  it ;  we  cognise  that  we  feel  it.  Unless 
we  have  such  a  cognition  we  have  no  consciousness,  no  experi- 
ence. But  the  feeling  is  not  the  cognition  nor  the  cognition  the 
feeling;  each  excludes  the  other.  If  we  cognise  the  feeling  the 
latter  becomes  a  cognition.  Where  is  there  left  any  feeling  at 
all  ?  If  we  do  not  cognise  the  feeling  there  is  no  feeling,  and  if 
we  do  cognise  it,  there  ceases  to  be  feeling  as  well.  I  see  no 
way  out  of  this  difficulty  ;  the  same  trouble  subsists  between 
cognition  and  volition.  We  do  not  will  save  as  we  know  that  we 
will,  and  if  we  cognise  a  volition  it  becomes  a  cognition.  If  we 
say  we  can  feel  that  we  will,  in  like  manner  our  volition  becomes 
a  feeling.  The  contradiction  so  far  as  I  can  see  must  always 
remain  unexplained  and  inexplicable.  All  that  can  be  laid  down 
is  that  there  are  three  ultimate  classes  of  mental  phenomena, 
which  mutually  exclude  each  other  and  which  nevertheless  postu- 
late each  other ;  whose  union  and  connection  is  not  analysable, 
and  in  regard  to  whose  essence  nothing  is  known.  They  can  be 
made  separate  objects  of  thought,  but  even  then  imply  each  other 
and  are  not  independent. 

§  18.  The  chief  value  of  the  classification  of  feelings  according 
to  their  degree  of  representativeness  is  in  observing  the  growth 
and  progress  of  mind,  in  studying  its  genesis,  in  marking  the 
stage  of  fidvancement  at  which  it  has  arrived  and  in  predicting  its 
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fulure.  TiiPre  are  otlier  groupings  to  wliich  we  more  generally 
have  occasion  to  refer  mental  phenoraena  and  which  are  con- 
sequences uf  particular  associations,  and  though  less  general  and 
contemplating  a  narrower  field  of  view  are  more  usahle  in  practice 
tiiau  tliQ  one  now  before  ns.  Nevertheless  as  a  scientific  founda- 
tion for  a  thorough  comprehension  of  mental  phenomenji,  the 
division  into  the  preseutative  and  representative,  carried  out  to 
whatever  degree  of  minuteness  may  be  advisable,  is  au  indis- 
pensable one. 


ORIGINAL  AND   REPttODUCRD   VOLITIONS. 


§  19,  The  same  difference  which  has  been  observed  with 
(Spect  to  cognitions  and  feelings  in  regard  to  their  representa- 
tiveness obtains  also  among  volitions.  There  is  a  broadlj  maiked 
distinction  between  the  original  and  the  reproiluced.  No  volition 
involving  choice  is  absolutely  original,  but  as  coini>ared  with 
others  some  are  relatively  so.  And  here  the  same  remark  is  to  be 
made  as  was  expressed  with  reference  to  feelings ;  the  only  index 
of  volition  is  cognition.  We  know  that  a  volition  is  reproduced. 
That  is  to  say,  we  have  a  representative  cognition  of  the  volition. 
Our  science  of  volitions  is  a  collection  of  representative  cognitions 
respecting  vohtion.  The  going  forth  of  simple  spontaneous  energy 
is  the  beginning  of  volition ;  but  it  is  not  all  of  volition.  There 
is  in  addition  a  selective  process,  a  choice.  This  selection  follows 
the  instruction  of  pleasure  and  pain,  and  the  latter  in  turn  are 
dependent  on  cognition.  As  we  represent  the  experience  which 
gave  us  pleasure,  we  represent  (though  in  fainter  degree)  the 
pleasure  we  felt,  and  also  the  vohtion  we  had  to  continue  tlie 
pleasure :  when  we  recall  a  iMiinful  experience  in  like  manner  vk 
reproduce  the  pain  and  the  movemeut  of  the  will  away  from  it. 
As  we  remember  our  suffering  and  again  feel  it  in  repreaentatiou 
our  will  moves  us  to  get  rid  of  the  pain  ;  as  we  remember  our 
pleasure  and  again  taste  it  our  volition  moves  toward  the  things 
giving  delight.  As  representation  and  association  go  on  we  are 
all  the  time  choosing  out  and  seeking  that  which  gives  pleasure 
and  avoiding  tliat  which  has  given  jiain.  Selective  movement, 
therefore,  arises  and  keeps  along  with  representation. 

§  20.  In  reality,  however,  as  has  also  been  remarked,  volition 
is  just  as  primary  and  ultimate  as  cognition.  Cognition  depends 
on  volition,  or  on  the  putting  forth  of  energy  which  lies  at.  the 
foundation  of  volition,  just  as  much  ;is  volition  depends  on  cogni- 
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lion.  All  three — cognition,  feeling,  and  volition — are  original 
and  indecomposable  mental  experiences,  or  they  are  diflferent  sides 
of  each  mental  experience. 

§  21.  But  if,  as  seems  to  be  the  case,  we  trace  volitions 
through  cognitions,  we  cognise  how  volitions  in  a  science  of 
volition  follow  in  the  track  of  representativeness  of  cognition. 
As  lines  of  association  are  formed  and  cognitions  are  reproduced, 
so  also  the  accompanying  volitions  are  reproduced ;  so  that  follow- 
ing the  classifications  of  cognitions  and  feelings,  we  classify  voli- 
tions as  reproduced,  as  they  recur  in  an  increasing  scale  of  com- 
plexity. 

§  22.  The  products,  then,  of  volition  considered  by  themselves 
are  nothing  but  reproduced  volitions ;  and  as  association  goes  on 
in  certain  directions,  so  volitions  follow  along  certain  lines  cumu- 
latively and  gather  strength  with  each  repetition,  growing  more 
and  more  apt  to  recur.  Reproduced  over  and  over  again,  taken 
with  their  associated  feelings  and  cognitions,  they  become  on  the 
volitional  side.  Governing  Purposes. 

§  23.  We  should  not  forget  in  this  connection  the  diflSculty,  to 
which  allusion  has  been  just  made  in  a  former  section,  respecting 
our  ability  to  know  a  volition.  How  we  know  a  volition  seems  to 
be  an  insoluble  mystery ;  equally  inexplicable  is  the  connection  of 
feeling  and  volition. 


CHAPTER   XXXVllI. 

INTUITION  AND  INFERENCE, 
INTUITION. 

§  1.  The  meaning  of  the  term  Intuition  and  the  scope  and 
limits  of  the  mental  capabilities  represented  thereby  have  long 
been  unsettled  in  philosophical  speculation.  Of  so  much  impor- 
tance has  the  name  become  that  its  adjective  characterises  a  dis- 
tinct (or  supposed  distinct)  school  in  philosophy,  whose  members 
claim  a  proper  extension  of  the  denomination  beyond  what  is 
allowed  by  their  antagonists.  With  almost  all  Intuitionalists  the 
name  Intuition  covers  much  more  than  their  opponents  allow  that 
it  can  include ;  in  what  respects  they  make  such  an  extension  we 
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shall  subsequently  see.  The  applications  of  the  term  Inference 
have  not  been  subject  to  so  much  doubt  and  uncertainty  as  have 
those  of  Intuition,  though,  indeed,  it  should  be  said  tliat  the  funda- 
mental facts  of  inferential  knowledge  are  not  yet  so  completely 
laid  bare  as  to  leave  nothing  further  for  the  explorer  to  do.  In- 
tuition and  Inference  usually  are  contrasted  with  each  other  as 
being  two  separate  and  antithetical  modes  of  mental  exi>erienee. 
Intuition  is  generally  referred  to  as  primary  and  fundamental, 
while  Inference  is  accounted  secondary  and  superstructive.  But 
as  far  as  one  has  been  made  dependent  upon  the  other,  mankind 
has  been  disposed  to  measure  Inference  by  Intuition  rather  than 
Intuition  by  Inference.  Intuition  has  been  regarded  as  a  source 
of  or  method  of  obtaining  transcendental,  pure,  and  trustworthy 
knowledge ;  while  Inference  has  been  esteemed  to  yield  only  ex- 
periential, mixed,  and  uncertain  information.  Intuition  is  thus 
held  to  be  the  more  important,  partly  because  the  knowledge  it 
gives  is  considered  to  be  primary  and  partly  because  that  know- 
ledge is  deemed  more  clear  and  certain.  Another  and  very  potent 
reason  for  the  empresaement  with  which  Intuition  has  been  treated 
lies  in  the  fact  that  men  have  been  alive  to  the  convenience  of 
possessing  a  standard  superior  to  and  independent  of  Inference^ 
to  which  they  might  appeal  when  bias  or  interest  called  for  the 
establishment  of  a  point  and  inferential  processes  failed  to  yield 
the  desired  results.  Deeming  it  a  matter  of  importance,  there- 
fore, to  ascertain,  if  possible,  the  true  significations  of  these  words, 
and  to  analyse  the  mental  acts,  states,  or  products  for  which  they 
stand,  we  will  devote  some  pages  to  such  a  task. 

§  2.  Upon  one  thing  in  regard  to  intuition  the  philosophers 
have  been  almost  universally  agreed,  namely,  that  we  do  cognise 
by  intuition  the  phenomena  of  the  external  world  and  the  phenomena 
of  our  own  minds.  Whether  in  seeing  a  tree  we  cognise  anything 
more  than  the  phenomenal  qualities,  and  if  we  do  whether  we 
cognise  intuitively  or  inferentially,  are  questions  in  regard  to  which 
there  has  been  dispute,  and  which  are  not  altogether  easy  of  settle- 
ment ;  but  as  to  the  phenomena  there  is  no  question  and  can  l>e 
none,  save  in  the  misunderstandings  of  people  who,  like  Dr.  John- 
son, think  they  are  refuting  Berkeley  by  kicking  a  stone.  No- 
body hjis  been  found,  I  believe,  to  set  forth  that  we  know  pheno- 
mena otherwise  than  by  intuition.  Accordingly  in  this  investiga- 
tion of  the  meaning  of  the  term  and  the  sources  «and  nature  of  the 
jx)wer,  we  may  take  our  departure  from  this  point,  looking  for  the 
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essential  import  of  the  name  in  that  to  which  by  universal  consent 
it  is  correctly  applied,  and  leaving  for  subsequent  elucidation  the 
extent  and  confines  of  its  proper  employment. 

§  3.  Etymologically  considered,  the  word  Intuition  means  a 
beholding^  and  it  usually  has  been  construed  to  designate  an 
hnmediate  beholding.  This  immediacy  of  cognition  seems  to  be 
the  essential  character  of  an  intuition.  There  is  nothing  inter- 
vening between  the  cognising  mind  and  the  object  of  cognition  ; 
the  mind  looks  directly  upon  that  object.  I  move  my  arm :  I  am 
conscious  directly  of  the  movement.  Something  strikes  my  foot : 
I  cognise  the  pain  immediately.  A  ray  of  light  reaches  my  eye  : 
I  apprehend  the  colour  without  any  intervening  medium.  I  close 
my  eyes  and  reflect ;  I  remember  what  happened  yesterday :  that 
there  is  a  menbil  action  I  am  aware  immediately ;  in  having  an 
idea  I  know  that  I  have  an  idea,  at  once  and  indubitably.  All 
these  are  instances  of  presentative  phenomenal  cognitions ;  thus 
out  of  the  fact  in  regard  to  which  all  thinkers  are  consentient  we 
obtain  for  Intuition  both  illustration  and  definition.  It  is  perhaps 
allowable  to  assume  here  that  the  immediacy  is  the  essence  of  the 
term  in  all  cases  where  the  cognitions  though  not  presentative 
are  claimed  to  be  and  are  called  intuitive.  It  is  said,  for  instance, 
that  we  know  Being  intuitively,  meaning  that  we  know  it  in  the 
clearest  and  completest  manner  in  which  we  know  anything,  that 
is  to  say,  immediately.  For  we  know  what  we  know  intuitively 
*  without  the  intervention  of  any  other  idea; '  and,  to  quot-e  fur- 
ther the  words  of  Tx)cke — *  this  kind  of  knowledge  is  the  clearest 
and  most  certain  that  human  frailty  is  capable  of.  This  part  of 
knowledge  is  irresistible,  and  like  bright  sunshine  forces  itself  im- 
mediately to  be  perceived  as  soon  as  ever  the  mind  turns  that 
way ;  and  leaves  no  room  for  hesitation,  doubt,  or  examination, 
but  the  mind  is  presently  filled  with  the  clear  light  of  it.  'Tison 
this  intuition  that  depends  all  the  certainty  and  evidence  of  all 
our  knowledge,  which  certainly  every  one  finds  to  be  so  great  that 
he  cannot  imagine,  and  tlierefore  not  require  a  greater.'  *  If  then 
it  be  allowed  (and  it  will  hardly  be  disputed)  that  by  intuitive  is 
meant  '  the  clearest  and  most  certain  '  knowledge,  and  that  such 
knowledge  is  the  clearest  and  most  certain  as  is  cognised  *  without 
the  intervention  of  any  other  idea,' immediateness  may  be  accepted 
as  a  criterion  of  intuitive  cognition,  and  intuition  may  be  defined 
as  '  immediate  beholding.'  It  is  hence  apparent  that  the  question 
•  Locke's  Eitay  ctmccming  Uvwan  Underttandifig,  Bk.  FV.  Chap.  II.  Sec.  1. 
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to  be  settled  in  a  given  case  of  doubt  as  to  whether  anything  is  an 
intuition  or  not,  is  simply  whether  the  given  object  is  cognised 
immediately  or  mediately :  if  the  former  the  cognition  is  intuitive, 
if  the  latter  it  is  not  intuitive. 

§  4.  What  cognitions,  then,  are  immediate  ?  At  least  all 
cognitions  so  far  forth  as  they  are  presentative :  if  such  are  not 
immediate,  no  cognitions  are  immediate,  and  the  word  is  destitute 
of  meaning.  In  discussing  representative  cognitions  it  has  been 
noticed  that  they  have  in  a  marked  degree  both  a  presentative  and 
a  representative  side.  In  their  presentative  aspect,  they  are  ideas 
as  phenomena  irrespective  of  their  signific<ition  ;  as  representative, 
they  are  reproductions  of  former  experience  known  as  such.  I 
think  of  a  rose  seen  yesterday  and  not  now  present :  this  idea  of 
a  rose  is  a  presentative  experience  in  so  far  as  it  is  a  mere  mental 
phenomenon  ;  that  I  liave  this  idea  I  cognise  immediately  ;  but  in 
so  far  as  I  cognise  the  idea  as  a  representation  of  yesterday's 
ex^^erience,  the  cognition  is  representative,  and  such  a  cognition 
of  the  prior  exj)erience  is  effected  through  the  medium  of  the 
present  idea.  In  representative  cognition,  therefore,  so  far  forth 
as  it  is  representative,  we  must  be  said  to  re-cognise  a  fact  through 
the  intervention  of  a  present  idea.  Representative  cognition  is 
hence  mediate. 

§  5.  In  the  distinction  between  presentative  and  representative 
knowledge  lies  the  entire  diflference  between  immediate  and  medi- 
ate cognition,  and  thus  between  intuitions  and  those  cognitions 
which  are  not  intuitive.  Just  here  lies  the  solution  of  the  whole 
difficulty  in  which  metaphysics  has  been  involved  over  intuitive 
and  non-intuitive  knowledge.  It  is  the  neglect  of  this  distinc- 
tion and  the  want  of  a  sufficient  understanding  of  the  growth  of 
representative  cognition^  its  dit!erontiations  and  redintegrations,, 
that  has  led  men  to  such  contradictory  and  confused  notions  of 
the  meaning  of  intuition.  It  is  attention  to  this  difference  and 
careful  association  of  intuition  with  presentative  knowledge  and 
non-intuition  with  representative,  that  will  alone  keep  the  mind 
free  from  confusion  upon  this  topic.  To  the  extent  that  a  cogni- 
tion is  presentative,  it  is  intuitive ;  in  the  degree  that  it  is  repre- 
sentative, it  is  not  intuitive.  In  order  to  make  this  truth  plainer, 
and  to  support  it,  we  will  now  review  the  different  degrees  of  pre- 
sentative and  representative  cognitions  in  greater  detail,  and  after 
such  an  examination  we  shall  be  able,  as  there  arises  occasion,  to 
note  the  aberrations  of  philosophers  on  the  subject,  seeing  how 
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and  where  they  have  departed  from  the  narrow  path,  adherence 
to  which  (in  my  judgment)  can  alone  save  the  traveller  from 
becoming  entangled  in  a  pathless  maze. 

§  6.  But  a  word  is  needed  in  this  place  in  regard  to  the  co- 
ordinate subject  of  this  chapter.  If  inference  be  opposed  to 
intuition,  so  that  the  two  exclude  each  other,  the  former  must  be 
separated  from  presentative  cognition  and  ranked  with  representa- 
tive. And  this  seems  presumptively  the  proper  course  to  take. 
Certainly  when  we  infer  a  thing  we  do  not  behold  it  immediately, 
but  mediately ;  and  when  we  intuite  any  object  we  do  not  infer 
anything  so  far  as  we  intuite  it.  Inference  may  take  place 
collaterally,  but  that  which  is  intuition  is  outside  and  exclusive 
of  whatever  inference  there  may  be.  Yet  we  are  not  at  present 
prepared  to  say  that  inference  is  co-ext«nsive  with  representative 
cognition;  for  though  it  appears  that  every  inference  is  mediate 
cognition  it  is  not  yet  evident  that  every  mediate  cognition  is  an 
inference. 

§  7.  Leaving  the  subject  of  inference,  however,  for  subsequent 
treatment,  let  us  now  examine  some  intuitions  and  so-called 
intuitions.  It  will  readily  be  admitted  that  cognition  is  almost 
wholly  intuitive  in  the  lowest  grade  of  presentative  cognition, 
wherein  the  mind  occupies  itself  with  localising  on  the  body  a 
single  sensation,  as  a  bum  on  the  hand.  The  sensation  of  the 
pain  in  the  member  is  apprehended  intellectually  by  intuition ; 
the  representative  element  is  least  evident.  But  even  in  these 
simplest  intuitions  the  question  meets  us — What  is  it  we  immedi- 
ately behold  ?  If  it  be  replied  that  we  intuite  the  sensation,  it  is 
necessary  to  know  what  is  the  sensation.  So  far  as  it  is  feeling,  we 
feel  it,  so  far  as  it  is  cognition,  and  subject  to  analysis,  we  may 
ascertain  the  elements  of  which  the  cognition  is  composed.  In  the 
last  chapter  but  one  it  has  been  found  that  every  act  of  knowing 
(and  believing  as  well)  involves  certain  fundamental  relations  present 
and  cognised ;  the  relations  of  which  we  are  conscious  are  Agree- 
vientj  Difference^  Tivie,  Representation^  and  Power^  these  names 
Ix'ing  general  expressions  to  designate  the  relations  cognised  in  every 
act  of  knowing.  We  have  an  intuition  of  things  involving  these 
relations.  We  do  not  immediately  cognise  agreement  in  general, 
difference  in  general,  time  in  general,  and  so  forth,  but  we  behold 
intuitively  an  object  presented  as  the  same  with  itself,  as  different 
from  another  beside  it,  as  continuing,  and  as  succeeding  or  preced- 
ing another.     By  analysis  we  discover  these  general  and  funda* 
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mental  constituents  of  every  cognition ;  that  is,  we  discover  them 
by  reflection,  which  is  to  say,  mediately.  What  we  intuite  is  in 
each  case  certain  sensations  cognised  by  ourselves.  In  each  indi- 
vidual experience  we  have  an  intuition  of  something  agreeing  with 
something,  something  differing  from  something,  something  repre- 
sented, something  continuing,  and  something  succeeding  some- 
thing, while  in  the  consciousness  of  something  we  have  also  what 
has  been  termed  consciousness  of  potver^  active  and  piassive  ;  but 
the  expressions  by  which  we  describe  these  experiences  mark 
generalisations  which  are  not  intuitive. 

§  8.  It  must  not  escape  attention  that  there  exists  also  ftom 
the    very  dawn  of  consciousness,  even  in  the  cognitions   most 
characteristically  presentative,  an  element  of  representation  which 
is  not  immediate.     Every  item  of  conscious  experience  requires 
representation  in  order  that  there  may  be  any  continuity  of  ex- 
perience.,   Hence  there  are  no  unmixed  intuitions ;  intuition  is 
succeeded   by  representation  and  the  converse.     Intuitive  cog- 
nitions alone  would  be  like  flashes  of  lightning  in    the  night, 
for  a  moment  illuminating,  but  after  an  instant  going  out,  and 
leaving  only  thick  darkness.     Where  the  representative  constituent 
is  less  prominent  than   the  presentative  the  cognition   may  be 
called  prevailingly  intuitive,  but  in  all  cases  there  is  an  element 
not  intuitive. 

§  0.  Since  in  all  cognition  there  is  a  discrimination  between 
self  and  not-self,  between  the  phenom(?na  of  mind  and  not -mind, 
it  follows  that  Jit  every  instant  of  conscious  experience  we  intuite 
a  difference  between  the  Ego  and  the  Non-Ego.  It  is  important 
that  the  character  of  this  intuition  be  not  misunderstood.  In 
describing  an  intuition  we  are  forced  to  use  language  which 
marks  a  cognition  not  immediate  but  mediate  ;  we  can  onlv 
treat  of  immediate  cognitions  by  mediate  ones  ;  we  can  know 
that  we  have  presentative  experience  only  by  representative  cog- 
nition. The  cognition  signified  by  the  term  Ego  embraces  a 
series  of  experiences  terminating  at  the  present  moment ;  equally 
so  the  cognition  made  manifest  by  the  name  Non-Ego.  If  we 
speak  of  knowing  the  Ego  and  the  Non-Ego  by  intuition,  we 
shall  be  almost  certain  to  err  unless  we  keep  in  mind  this  fact. 
We  do  not  know  by  intuition  that  the  Ego  of  to-day  is  the  Ego  of 
yesterday,  nor  that  the  Ego  of  yesterday  is  different  from  the 
Non-Ego  of  to-day,  nor  that  the  Ego  of  yesterday  is  different 
from  the  Non-Ego  of  yesterday ;  for  such  knowledge  is  dependent 
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upon  representation.  We  merely  cognise  intuitively  at  each 
successive  moment  of  time,  so  small  as  to  be  definitely  inappre- 
ciable, that  I  (Ego)  am  other  than  Non-Ego.  In  no  way  different 
is  the  discrimination  intuitively  made  between  the  phenomena 
which  connect  directly  with  the  external  world  and  those  which 
appertain  exclusively  or  concurrently  to  mind.  Whatever  in- 
tuitions we  have  of  space,  matter,  force,  time,  and  motion,  are  in- 
tuitions only  of  space,  matter,  force,  time,  and  motion,  as  in  and 
composing  each  external  object  or  phenomenon  we  cognise.  From 
moment  to  moment  we  have  intuitions,  presentative  experiences, 
which  representation  discovers  to  involve  these  relations.  We 
have  no  intuition  of  space  in  general,  force  in  general,  motion  in 
general,  but  only  intuitions  of  something  extended,  something 
resisting,  something  moving.  We  shall  have  occasion  to  refer  to 
these  cognitions  of  space,  force,  motion,  etc.,  in  a  subsequent 
paragraph,  and  till  then  we  will  dismiss  them  from  consideration. 
§  10.  We  now  pass  to  a  higher  grade  of  presentative  cognitions, 
namely,  those  in  which  a  pliurality  of  sensation  is  distinguished 
and  localised  upon  the  body.  How  far  do  we  cognise  intuitively 
the  prick  of  a  pin  upon  the  hand  and  the  simultaneous  impact 
of  a  stone  or  block  of  wood  upon  the  foot,  supposing  that  neither 
of  the  two  sensations  is  so  intense  as  to  overpower  the  other,  nor 
so  faint  as  to  be  unheeded  in  the  presence  of  the  other  ?  The 
answer  to  this  question  is  implicated  in  the  reply  to  be  given  to 
the  more  general  query — What  is  co-existence?  The  answer  to 
the  latter  interrogation  is  perhaps  not  yet  to  be  considered  settled. 
It  has  been  claimed  that  co-existence  is  but  a  form  of  succession. 
In  such  a  view  a  cognition  made  up  of  two  simultaneous  sensations 
would  have  in  its  composition  a  larger  amount  of  representation 
than  where  a  single  sensation  is  cognised.  For,  in  order  to  sustain 
the  two  together,  a  representative  cognition  must  alternate  with  a 
presentative  in  very  close  succession  :  while  sensation  A  is  present 
sensation  B  must  be  represented  in  association,  and  while  sensation 
B  is  occupying  present  attention  there  must  be  a  mental  repro- 
duction of  sensation  A  in  contiguity  therewith ;  the  mind  passes 
from  A  to  B  and  from  B  to  A,  giving  specific  present  attention  to 
each  in  turn  and  losing  sight  of  neither.  In  the  cognition  of  co- 
existent phenomena  there  is  accordingly  an  additional  grain  of 
representation  over  the  preceding  case,  and  hence  a  less  amount 
of  intuition.  But  if,  on  the  other  hand,  it  finally  be  made  evi- 
dent, as  I  believe,  that  co-existence  is  not  resolvable  ultimately 
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into  succession,  but  that  the  mind  actually  and  literally  can  appre- 
hend two  things  at  the  same  time,  the  intuition  involved  in  the 
cognition  of  co-existent  sensations  would  be  of  precisely  the  same 
character  and  in  precisely  the  same  degree  as  in  the  inferior  grade 
(in  complexity)  of  presentative  cognitions  which  was  noticed  in 
paragraphs  just  preceding;  the  amount  of  representation  rela- 
tively to  the  amount  of  presentation  would  be  the  same  in  boti 
instances. 

§  11.  A  still  more  complex  degree  of  cognition  occurs  in  the 
j>erception  of  external  objects.  In  viewing  a  book  lying  on  the 
table  I  do  not  see  the  imder  side  of  it  at  all,  yet  I  ana  perfeetij 
well  assured  that  if  I  turn  the  book  on  the  edge  I  should  see 
something  substantially  like  what  I  now  see.  I  have  an  intuition 
of  the  upper  surface,  but  I  mentally  complete  the  book  by  re- 
producing my  past  experience  of  the  structure  and  form  of  books. 
When  therefore  I  say  I  intuite  a  book  before  me  (if  such  a  verb 
may  be  formed),  I  do  not  speak  correctly.  The  proportion  of 
representation  in  the  cognition  is  not  so  large  as  when  I  think  of 
a  book,  none  being  before  me ;  yet  it  is  considerably  larger  than 
when  I  apprehend  a  pain  in  my  head,  or  a  pain  in  nay  head  and 
the  pleasurable  odour  of  a  rose  co-existently  or  successively. 
Therefore,  in  perceiving  whole  objects  in  nature,  I  cognise  a 
IK)rtion  immediately,  and  with  this  immediate  cognition  I  cognise 
another  part  mediately.  Perception  of  objects  is  hence  partiaUv 
intuition  and  partially  not  intuition.  Of  course,  where  there  is 
a  plurality  of  olrjects  cognised,  there  is  an  increase  of  complexity 
in  the  cognition,  but  the  relative  pro^wrtion  of  immediate  and 
mediate  cognition  remains  about  the  same  ;  at  any  rate,  whatever 
difference  there  may  be  is  not  of  a  sufficiently  distinctive  character, 
in  kind,  to  need  more  particular  explanation. 

§  12.  In  the  case  of  ideas  considered  as  mental  phenomena 
irrespective  of  their  representative  aspect,  the  same  line  of  ob- 
servation may  be  pursued.  Every  such  cognition  is  immediate 
or  mediate  according  as  it  is  viewed  ;  there  is  a  sort  of  double 
consciousness  which  has  not  been  resolved  into  anything  more  ulti- 
mate— so  to  speak,  a  consciousness  of  presentation  and  a  conscious- 
ness of  representation.  But  even  when  we  are  regarding  an  idea 
simply  as  a  phenomenon,  the  peculiarity  must  be  noted  that  even 
on  the  presentative  side  there  is  also  representation,  else  the  idea 
could  not  continue  as  an  idea,  but  would  be  evanescent  and 
incognisable. 
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§  13.  Having  uow  run  over  the  different  ranks  of  presentative 
cognitions,  let  us  turn  to  those  characteristically  representative,  in 
order  that  we  may  have  opportunity  to  see  in  greater  detail  what 
cognitions  cannot  in  any  sense  be  said  to  be  intuitions.  The 
simplest  representative  cognitions  need  not  detain  us  long.  Re- 
collections of  events  or  trains  of  events,  appearances  or  collections 
of  appearances,  are  not  intuitive.  In  remembering  a  man  whom 
I  met  on  the  street  the  other  day,  in  recalling  the  features  of  a 
landscape  T  saw  last  summer,  in  reviewing  the  scenes  of  my 
school-days,  in  reproducing  in  idea  as  well  as  I  am  able  the  pains 
of  a  fit  of  sickness  or  the  delights  of  a  concert  or  spectacle,  I  have 
no  intuition,  but  only  a  mediate  cognition  of  the  past  experience. 
These  things  are  matters  of  remembrance  or  recollection  ;  nobody 
claims  that  the  name  intuition  is  applicable  to  them  (excepting 
always  the  consideration  of  these  cognitions  simply  as  ideas). 

§  14.  Eepresentative  cognitions,  wherein  parts  of  experiences 
are  transposed  and  transferred  from  one  connection  to  another,  but 
so  preserved  in  their  integrity  as  to  be  traceable  and  recognisable, 
exemplify  a  higher  degree  of  comi)lexity  in  cognition,  but  exhibit 
nothing  essentially  different  from  the  last  case  as  regards  the 
points  now  under  consideration.  There  may  be  in  my  room  a 
bust  of  Washington  and  one  of  Lincoln,  and  I  can  very  readily 
imagine  the  Washington  head  on  the  Lincoln  shoulders,  or  vice 
versa.  It  is  evident,  however,  in  my  mind  that  the  head  I  put  on 
Lincoln's  shoulders  in  idea  is  a  representation  of  the  head  which 
I  have  seen  on  the  Washington  bust.  I  simply  make  a  construc- 
tive junction  of  two  mediate  cognitions.  There  is  no  intuition, 
but  the  intuition  of  an  idea  of  a  bust  mjide  up  as  aforesaid.  In 
all  the  varieties  of  representative  cognitions  thus  far  noticed, 
there  is  no  disagreement  among  philosophers  as  to  the  fact  that 
the  cognitions  are  not  intuitive. 

§  15.  Advancing  a  little  further  in  the  course  of  the  elabora- 
tion of  knowledge,  we  meet  with  combinations  of  parts  and  wholes 
of  experience  into  new  wholes,  forming  what  are  known  as  general 
and  abstract  notions.  These  may  occur  alone  or  in  couples, 
which  unite  cognitions  of  varying  generalities  in  judgments.  As 
to  the  character  of  general  and  abstract  notions,  there  have 
existed  wide  differences  of  opinion.  Some  thinkers  have  con- 
sidered them  to  be  intuitions  par  eminence^  while  admitting 
their  generality  and  abstractness  ;  others  have  denominated  some 
particular   cognitions  of  this  class   intuitions,  while  they  have 
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denied  the  name  to  the  fellows  of  these  cognitions.  Correspond- 
ingly, those  judgments  which  express  general  knowledge  have 
often  been  called  intuitive,  and  it  seems  as  if  the  higher  and 
more  far-reaching  the  generality  the  more  confidently  the  term 
has  been  applied.  In  fact,  nearly  all  cognition  whatever  reaching 
in  complexity  beyond  that  characterised  in  the  last  paragraph, 
has  at  some  time  and  by  some  one  been  dubbed  intuitional.  But 
all  those  cognitions  which  are  marked  by  general  and  abstract 
names,  even  those  indicated  by  the  names  Being,  Time,  Space, 
Substance,  Motion,  Power,  Force,  The  Infinite,  The  Absolute, 
The  Beautiful,  The  True,  The  Gixxl,  and  the  like,  are  reiiched  bv 
abstraction  and  generalisation ;  they  are  thus  representative, 
hence  mediate,  hence  not  intuitive.  This  conclusion,  however, 
does  not  determine  whether  or  not  they  are  innate,  necessary,  or 
universal.  That  such  cognitions  have  been  held  intuitive  is 
owing  to  the  fact  that  thinkers  have  failed  to  apprehend  the 
difference  (or  to  keep  it  before  them)  of  an  act  of  present  appre- 
hension and  the  results  of  remembering,  connecting,  abstracting 
from,  and  generalising  such  acts ;  jilso  to  the  fact  that  thinkers, 
from  a  hazy,  mystical  habit  of  thought,  from  the  fear  of  conse- 
quences to  some  of  their  prejudices,  and  from  a  want  of  careful 
observation  and  jirofound  analysis,  have  been  led  to  assume  the 
existence  of  a  sujK^r-seusible  undefined  faculty  of  the  mind  to 
see  by  '  tlie  mind's  eye  '  what  they  have  crudely  imagined  ou^^ht 
to  be  seen,  or  what  thev  would  like  to  have  seen. 

§  IG.  We  may  be  asked  here  what  dis^)osition  is  to  be  made  of 
axioms  ?  The  v:hole  is  c/reater  than  a  part ;  Two  straight  lines 
cannot  enclose  a  space;  If  equals  are  added  to  etjual^  the  »ums 
will  he  equals  will  be  cited.  The  answer  to  be  given  to  such 
queries  is  that  axioms  are  generalisations  or  expressive  of  general- 
isations. If  the  first  proposition  were  This  whole  now  before  me 
is  f/realer  than  its  part,  we  might  consider  that  the  cognition  re- 
presented by  the  phrase  was  intuitive,  but  as  the  axiom  stands 
(and  if  it  were  not  in  that  form  it  would  not  be  an  axiom),  the 
meaning  is  not  the  wliole  before  me,  but  all  wholes  that  I  have 
ever  seen  or  shall  see,  all  wholes  in  fact  that  anybody  has  seen  or 
can  conceives  of.  Now,  without  discussing  the  origin  of  such  co«t- 
nitions  as  are  called  axiomatic,  it  may  at  least  be  asserted  gene- 
rally that  our  cognition  of  their  truth  is  not  a  matter  of  knowledge 
but  of  belief.  W'e  believe  that  all  wholes  are  and  will  be  found  to 
be  greater  than  their  parts.     We  associate  together  in  thought  a 
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number  of  wholes.  But  association  and  belief  are  not  allied  to 
immediate  cognition  ;  belief  is  .always  mediate  cognition.  Similar 
observations  may  be  made  of  the  other  axioms  mentioned  ;  also 
of  any  others  that  might  be  mentioned.  They  are  generalisa- 
tions from  experiences  which  are  intuitive,  but  are  not  themselves 
the  experiences.  To  call  them  intuitions  is  to  confound  important 
distinctions  of  knowledge,  and  work  confusion. 

§  17.  Dismissing  the  axioms,  it  may  be  observed  that  in  com- 
paring objects  and  referring  them  to  classes,  or  in  cognising 
objects  as  comprehended  under  classes,  as  when  we  say  Trees  are 
c/reeTiy  Apples  are  sweet  and  sour^  Man  is  mortal^  the  predicates 
are  always  highly  representative  and  the  subjects  mjiybe  so.  The 
prevailing  character  of  the  cognition  is  thus  representative  and 
mediate,  and  the  knowledge  as  a  product  is  mediate.  Here  we 
shall  probably  have  no  one  to  contradict  us.  And  much  more 
is  such  a  characterisation  applicable  to  chains  of  reasoning,  as 
syllogisms.  Eeasoning  is  held  by  all  to  be  mediate  cognition. 
But  in  passing  to  the  highest  grade  of  representative  cognitions, 
wherein  general  notions  and  particular  cognitions  are  combined 
in  forms  making  highly  complex  wholes  which  have  no  corre- 
spondent reality,  in  maintaining  that  intuition  is  absent  except  as 
to  the  ideas  considered  as  phenomena,  we  might  again  encounter 
opposition  from  those  esteeming  that  man  has  a  *  reason  '  or  *  in- 
tellectual intuition.'  Many  think  their  visions  are  revelations  of 
a  reality  transcending  experience.  Some  religious  enthusiasts 
would  claim  that  their  imaginative  flights  in  the  portrayal  of  the 
glories  of  God's  kingdom  are  intuitive  cognitions  of  supermun- 
dane realities.  Such  descriptions  as  those  given  in  the  Apocalypse 
of  St.  John  might  be  cited  as  examples.  Whether  or  not  there 
may  be  realities  of  which  the  luxuriant  imagery  of  the  Book  of 
Revelation  is  symbolical,  is  a  question  open  to  debate,  but  it  is 
perfectly  obvious  that,  though  as  wholes  these  descriptions  do  not 
raise  cognitions  corresponding  to  experience,  they  are  composed  of 
elements  which  experience  afibrds.  The  parts  of  the  pictures  are 
parts  of  remembered  experiences  ;  the  terms  used  to  describe  the 
wholes  have  primary  reference  to  experience,  and  derive  their 
meaning  from  experience.  The  representative  character  of  such 
cognitions  thus  appears  plainly  enough,  and  while  it  may  be 
possible  that  what  they  imagine  may  become  presentative,  that  they 
are  immediate  cognitions  of  realities,  seen  intuitively,  cannot 
soberly  be  maintained  for  an  instant. 
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§  18.  Having  now  reviewed  the  several  classes  of  cognitions, 
we  have  seen  what  are  intuitions  and  what  are  not  intuitions; 
and  while  no  cognition  is  wholly  intuition  we  have  observed  in 
what  ones  the  intuitive  character  is  suflBciently  prevailing  to 
warrant  ap])lying  the  name  intuition  to  the  whole.  The  poet 
says  that  *  Knowledge  is  of  things  we  see.' '  In  these  words, 
wh(»n  properly  interpreted,  there  is  the  soundest  philosophy.  I 
know  of  no  more  imi>ortiint  reform  required  in  the  use  of  terms 
as  affecting  thought  than  the  restoration  of  the  words  intuition 
and  intuitive  to  their  proper  and  original  signification.  It  is  a 
reform  imperatively  demanded.  Unless  they  can  be  rescued  from 
such  uses  as  they  are  made  to  subserve  when  they  designate 
general  notions,  they  had  better  be  discarded  altogether.  Un- 
doubtedly some  will  contend,  while  conceding  the  primitive 
meaning  of  intuition  and  intuitive  to  be  what  is  here  set  forth, 
that  after  all  in  practical  use  the  words  have  become  so  modi6ed 
as  to  make  them  the  most  suitable  for  expressing  all  fundamental 
truth.  When  a  word  has  acquired  a  fixed  signification,  even 
though  that  be  quite  a  different  one  from  its  earlier  denotation  or 
connotation,  it  is  often  better,  these  people  would  say,  to  accept 
the  situation  than  to  try  to  restore  what  has  been  lost.  Often, 
but  not  always — and  while  remark  of  this  kind  would  be  quite 
true  in  many  cases,  it  is  nevertheless  not  pertinent  to  the  present 
one.  If  no  reform  were  made,  but  the  evil  ])ractice  of  which  I  am 
complaining  were  to  become  universal,  there  would  still  be  need  of  a 
distinction  to  be  drawn  between  presentative  knowledge  and  that 
of  representation,  and  the  application  of  the  tenn  immediate  to 
j)resentative  knowledge  would  be  likely  still  to  continue.  Unless 
then  it  can  be  restricted  to  presentative  knowledge  an  entanorle- 
ment  of  meanings  is  inevitable,  for  we  could  scarcely  divest 
intuition  of  its  meaning  of  immediateness.  We  should  all  the 
time, therefore,  be  confusing  presentative  with  representative  know- 
ledge :  but  the  distinction  between  the  two  lies  at  the  foundation 
of  all  scientific  classification  of  products  of  the  intellect,  nnd  to 
obliterate  it  or  confuse  it  is  to  destroy  or  confuse  the  very  science 
of  knowledge.  It  would  be  far  easier  hence  to  confine  the  words 
in  question  to  their  obvious  and  primary  meaning  than  otherwise 
to  avoid  the  confusion  and  trouble  sure  to  result  from  extending 
them  beyond  this  si)here  of  application.  Tt  is  certainly  worth  our 
while,  therefore,  to  endeavour  to  suppress  the  illegitimate  employ- 

'  Tennyson's  Tn  Mcmoriam. 
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ment  of  which  I  have  spoken.  It  may  be  suspected  that  men — 
not  understanding  the  nature  of  belief  and  not  regarding  belief  as 
conveying  certitude  equally  with  knowledge,  feeling  that  there  are 
certain  truths  necessary  and  universal,  and  apprehending  also  that 
presentative  cognition  is  vivid,  certain  and  indisputable — have,  in 
order  to  convey  and  secure  the  impression  that  those  necessary 
truths  are  equally  vivid  and  certain,  appropriated  the  terms  in^ui- 
tive  and  intuition  from  their  reference  to  presentative  knowledge, 
to  characterise  the  others.  If,  however,  the  mind  can  be  led  to 
see  that  we  may  be  as  certain  of  what  we  believe  as  of  what  we 
know,  and  that  a  truth  may  b6  necessary  and  universal  without 
being  intuitive,  we  shall  perhaps  find  it  less  of  a  task  to  persuade 
people  to  relegate  the  name  intuition  and  its  kindred  adjective 
to  their  original  and  only  justifiable  use  of  designating  cognitions 
which  are  characteristically  presentative. 

INFERENCE. 

§  19.  There  has  never  been  that  uncertainty  and  confusion  in 
the  use  of  the  term  Inference  which  has  prevailed  in  the  case  of 
its  companion,  Intuition.  There  never  has  been  serious  dissent 
from  the  explanation  that  an  inference  is  a  proposition  which  is 
received  as  true  in  consequence  of  the  admitted  truth  of  some 
other  proposition.  To  exi)lore  and  make  evident  the  psycholo- 
gical processes  which  constitute  the  act  of  inference  is,  however, 
a  work  which  has  not  been  thoroughly  carried  out.  As  a  con- 
se(|uence  it  happens  that  the  scope  of  the  term  has  been  rather 
too  restricted  than  too  greatly  enlarged,  and  we  shall  not  find 
error  in  the  way  of  its  improper  application  so  much  as  in  the 
failure  to  embrace  within  it  much  that  there  belongs.  It  will  be 
for  us  to  study  here  the  nature  and  character  of  the  mental 
process  which  makes  inference,  and  see  what  is  concerned  in  the 
act  of  inferring. 

§  20.  Our  task  is  somewhat  sim^Jified  by  our  ability  at  the 
outset  to  dismiss  peremptorily  the  whole  general  division  of  pre- 
sentative cognitions  from  our  consideration.  Intuitions  are  not 
inferences.  What  is  apprehended  presentatively,  in  common 
I)arlance,  we  kno^v ;  we  do  not  infer  it.  In  every  presentative 
experience  there  is  indeed  a  representative  clement  which  is  not 
intuition ;  but  in  saying  that  intuition  is  not  inference  I  do  not 
mean  to  include  that  constituent :  so  far  forth  as  a  cognition  is 
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presentative  it  is  not  inferential.  We  are  hence  to  Roek  for  in- 
ferences in  the  other  grand  division  of  cognitions.  Inference 
must  be  representative  cognition  of  some  sort.  Is  all  represen- 
tative cognition  inference,  and  are  the  terms  convertible  ? 

§  21.  In  answer  to  this  question  another  may  be  asked,  namely, 
whether  if  we  were  called  upon  to  characterise  representative 
cognition  to  distinguish  it  from  any  other  kind,  we  should  not 
invariably  denominate  it  inferential.  We  have  already  noted 
the  difficulties  in  the  way  of  designating  it  as  intuitional,  and 
there  seems  to  be  a  natimilness  and  fitness  in  terming  such  know- 
ledge inferential.  It  behoves  us,  therefore,  to  examine  the 
groimds  of  the  appropriateness  of  such  a  designation.  The 
matter  will  be  elucidated  by  the  examination  of  some  represen- 
tative cognition,  as  that  of  a  picture  I  saw  yesterday.  On  a 
recollection  of  it  I  have  a  cognition  in  my  mind  of  which,  as 
being  present,  T  am  conscious.  Besides  the  consciousness  of  the 
present  cognition,  I  know  that  it  represents  an  experience  I  had 
yesterdjiy.  My  mind  is,  so  to  speak,  carried  back  to  the  past 
experience  which  I  infer  that  I  had.  By  the  medium  of  a 
present  idea  the  mind  is  carried  back  or  over  to  the  past 
sensation.  The  expression  '  mind  is  carried  back  '  is  indeed 
figiu*ative,  but  there  is  no  other  which  indicates  better  the 
character  of  a  representation.  Representation  itself  is  unana- 
lysable ;  we  only  know  that  this  cognition  in  our  minds  is  a 
second  presentation,  a  re-presentation.  The  idea  of  a  picture  is 
not  that  picture,  but  is  a  copy,  as  it  were,  of  the  picture  and 
known  to  be  such.  In  representing  the  picture  the  mind  refers 
the  present  idea  to  a  past  sensation  which  it  infer 8.  It  cannot 
be  said  that  the  one  is  carried  back  any  more  than  the  other  is 
brought  forward ;  the  process  is  w^holly  beyond  the  reach  of 
further  analysis.  All  that  can  be  said  is,  it  is  different  from 
immediate  beholding. 

§  22.  With  the  representation  of  a  cognition  there  will  be 
certain  judgments  involved.  The  picture  is  represented,  and  with 
the  representation  I  judge  that  I  saw  it,  that  it  existed  etc. 
These  judgments  are  all  inferential ;  the  existence  in  the  past  of 
what  we  remember  is  inferred  by  virtue  of  our  remembering,  and, 
in  proportion  as  our  memory  of  the  circumstance  is  strong  or 
weak,  the  inference  is  to  us  conclusive  or  inconclusive.  We  infer 
that  we  had  certain  sensations,  and  infer  the  existence  in  the  past 
of  objects  which  afforded  such  sensations.     So  ])lain  and  distinctive 
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a  caae  of  represent !it  ion  as  that  of  rcpresenltition  of  a  senscitkm 
thus  cnrriea  with  it  inference  as  a  ymrt  nf  the  experience,  and,  in 
fact,  as  constituting  the  same.  If  we  take  away  the  representa- 
tive cognition,  there  is  no  inferring;  if  we  siiMiict  the  inference, 
either  there  ia  no  cognition  at  all  or  It  becomes  iutuitionah 

5  23.  Now  since  the  instances  wherein  we  find  the  purest  re- 
presentation reveal  inference  as  an  essential  part  of  the  cognition, 
and  since  all  cognition  which  is  not  representative  is  immediate  or 
presentative,  from  which  latt«r  inference  is  always  distinguished, 
'  it  would  seem  to  be  clesir  that  the  act  of  inferring  is  neither  more 
nor  less  than  represent  at  ive-cogni  sing.  Nothing  more  is  needed 
to  confirm  this  conclusion  than  to  see  whether  in  the  progress  of 
knowledge,  in  the  ratio  in  which  the  representative  element  varies, 
the  characler  of  the  knowledge  ia  correspondingly  inferential. 
The  earlier  parts  of  thia  chapter  and  the  expositions  in  the  two 
preceding  chapters  tend  to  make  out  this  latter.  The  complexity 
of  cognitions  dejiends  ujwn  their  degree  of  representativeness ;  and 
only  in  this  complexity  do  we  find  any  call  for  inference.  We 
ei>gnise  through  media  when  we  infer,  and  the  less  complex  and 
less  highly  integrated  those  media  the  less  inference  and  reason- 
ing are  conspicuous.  But  the  media  through  which  we  cognise 
are  representative  cognitions  in  diflferent  stages  of  integration. 
And  given  a  power  of  representation  and  the  process  of  asso- 
ciation psycbologists  have  shown  how  all  reasoning  is  exjilicable. 
Both  Mr.  Bain  and  Mr.  Spencer,  as  well  as  the  two  Mills,  have 
fully  developed  this  branch  of  mental  activity.  The  process  of 
association  is  not  another  kind  of  knowing  but  a  part  of  the  process 
of  cognition  itself,  and  of  the  growth,  accumulation,  and  integra- 
tion of  cognitions.  From  all  these  con  si  derations,  therefore,  we 
are  pointed  to  the  inevitable  conclusion  that  inference  as  a  mental 
process  is  identiesil  with  representative  cognition. 

5  24.  For  still  further  confirmation,  let  us  dwell  for  a  moment 
npon  two  or  three  examples  of  representative  cognitions  which 
might  at  Erst  thought  seem  to  be  in  no  sense  inferences.  For 
example,  the  phrase  /  had  a  father  would  appear  to  be  the  state- 
ment of  a  fact,  and  not  at  all  inferential.  It  is  certainly  true,  the 
popular  mind  might  say,  that  I  had  a  father ;  there  is  no  doubt  of 
it;  the  expression  is  moreover  an  inde|jendent  statement,  not  an 
inference  from  any  other.  In  response,  it  should  first  be  said 
that  the  truth  or  falsity,  the  certainty  or  doubt,  attending  a  pro- 
position do  not  depend  upon  the  absence  of  inference ;  what  we 
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infer  may  be  as  true  and  as  certain  as  what  we  intuite.  I  iDfer 
that,  if  all  men  are  mortals,  some  men  are  mort-als,  and  this  latter 
conclusion  is  not  more  doubtful  than  my  intuition  of  the  light- 
indeed  some  would  claim  the  certitude  of  the  latter  to  be  inferior. 
In  the  second  place,  let  us  see  whether,  even  if  there  are  no 
explicit  premisses  for  the  assertion,  there  are  not  some  implicit. 
The  cognition  expressed  by  the  pro|K)sition  I  had  a  father  is  a 
complex  one,  made  up  of  sundry  minor  ones.  Father  expresses 
the  fact  of  i>atemity,  a  general  notion  derived  from  various  expe- 
riences. Certain  events  are  observed  to  follow  certain  other  events; 
an  association  of  two  individuals  of  opposite  sex,  fecundation, 
conception,  and  birth  follow  each  other  in  regular  sequence;  we 
generally  infer  sexual  intercourse  from  the  parties  living  together; 
fecundation  and  conception  as  consequences  are  wholly  matters  of 
inference ;  so  also  birth  as  following  therefrom  is  inferential.  Now 
that  these  same  processes  are  gone  through  with  in  the  cases  of 
all  human  beings  is  inferred  from  a  universal  experience,  or  one  so 
general  and  uncontradicted  as  to  warrant  the  inference  that  it  is 
universal.  Thus  that  all  human  beings  have  fathers  is  an  infer- 
ence. Moreover,  that  I  am  a  human  being  is  also  an  inference 
derived  from  a  comparison  of  myself  with  others  I  see  about  me ; 
that  I  existed  yesterday  or  in  any  past  time  is  also  an  inference 
from  my  memory.  Accordingly  we  observe  that  the  proposition  / 
had  a  father  is  a  conclusion  from  a  number  of  implicit  premisses, 
themselves  matters  of  inference.  The  cognition,  therefore,  ex- 
prtjsses  a  series  of  inferences  which  are  involved  in  its  meaning 
and  without  which  it  would  have  no  signification  whatever.  It  is 
itself  an  inference  from  the  premisses  just  set  forth.  Kven  so 
simple  a  recollection  slsI  tvent  to  London  is  made  up  of  inferences. 
That  there  is  a  place  called  London  is  an  inference  from  common 
testimony ;  that  I  visited  a  certain  town  on  a  particular  occasion  I 
infer  from  a  remembrance  of  a  set  of  occurrences  to  me  ;  that  this 
town  is  the  one  called  London  I  infer  from  testimony  likewise. 

§  25.  Again,  take  a  cognition  which  is  not  expressly  a  judgment. 
It  will  be  asked,  what  possible  inference  is  there  about  the  notion 
marked  by  the  name  house?  This  is  the  name  of  a  single  notion 
formed  by  the  representation  of  a  nimiber  of  particular  experi- 
ences generalised.  It  cannot  be  called  an  inference  (some  will 
say),  and  its  presence  in  the  mind  is  not  evidence  of  a  process  of 
inference.  Y'et  I  think  a  little  reflection  will  convince  one  that 
this  cognition  is  not  attainable  without  a  series  of  inferences.     In 
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the  cognition  there  is  a  conscious  representation  of  experiences ; 
the  general  notion  is  one  representative  of  particular  sensations 
had  by  me  in  time  past ;  there  are  implied  judgments  at  least  that 
I  had  such  sensations,  and  in  this  case  of  the  existence  of  objects 
causing  those  sensations  ;  but,  as  has  been  already  remarked,  these 
latter  are  inferential  judgments.  So  that  in  the  cognition  of  a 
house,  were  we  to  take  away  the  judgments  of  past  experience  and 
existencii,  there  would  be  no  cognition  present  at  all ;  and  the 
presence  of  that  cognition  involves  and  requires  these  inferences. 
In  representing  house,  1  infer  that  I  have  seen  houses  and  that 
they  existed,  and  these  inferences  are  a  necessary  part  of  the  cog- 
nition. Here,  as  elsewhere,  the  act  of  representative  cognising  is 
an  act  of  inferring.  Equally  is  this  true  of  other  general  notions. 
The  word  white  stimds  for  a  cognition  of  some  particular  white 
thing  which  is  a  representation  of  or  resembles  something  I  have 
seen ;  also  the  co-ordinate  cognition  that  there  are  numerous 
objects  which  agree  with  this  in  being  white ; — both  of  these 
cognitions  are  inferential. 

^26,  Once  more,  the  comparison  of  a  present  object  with  an 
absent  one,  so  far  as  representation  is  involved,  demands  inference. 
All  identifications  require  inference  unless  the  objects  identified 
are  all  present,  and  even  then  inference  is  not  dispensed  with,  for 
we  are  obliged  to  infer  that  the  objects  remain  the  same  from 
moment  to  moment.  If  I  say  This  is  a  horse,  there  is  a  degree 
of  inference  not  diflScult  to  trace.  I  infer  that  the  image  I  have 
in  mind  of  the  characteristics  of  horses  had  a  reality  corresponding 
to  the  object  now  before  me,  agrees  with  or  is  like  a  large  number 
of  other  objects  I  have  seen  and  other  men  have  seen  ;  those  other 
objects  are  not  present,  and  unless  I  can  infer  the  likeness  and 
that  such  objects  have  existence  or  had  it,  I  am  not  entitled  to  say 
This  is  a  horse.  Again,  therefore,  we  see  that  so  far  as  a  cogni- 
tion requires  for  its  explanation  the  power  of  representation,  it 
requires  inference. 

§  27.  Further  illustration  may  be  found  in  going  over  carefully 
the  objects  of  belief,  as  has  been  done  in  a  recent  chapter.  We 
in  every  case  see  that  wherever  there  is  belief,  there  is  inference. 
In  the  examples  immediately  antecedent  we  have  examined  some 
of  these  cases,  and  it  is  hardly  necessary  to  review  in  detail  all 
cases  of  belief.  They  substantially  embrace  beliefs  in  existences 
and  events  which  have  been  experiences  to  me  or  some  one  else, 
or  which  may  become  such  experiences.     That  there  have  been  any 
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t*xiH<ences  or  events  within  my  experience  or  within  the  e3q>erience 
of  nny  one,  \a  inferential  (as  has  been  explained);  so  also  ia  the 
belief  that  anything  may  be  exi>ectecl  to  come  within  the  experi- 
ence of  any  i)erson.  But  it  will  be  remembere<l  that  the  actsnf 
representative  cognition  and  belief  we  discovered  to  be  the  same; 
therefore,  we  again  make  an  identification  of  inference  and  repre- 
sentative cognition. 

§  28.  If  the  analysis  thus  far  made  be  correct,  there  are  sundry 
corollaries  which  may  follow  whose  importance  is  considerable,  and 
which  when  expressed  make  still  clearer  the  truth  of  what  has 
been  stated  in  regard  to  inference.  Referring  now  to  the  fed 
previously  brouglit  out,  that  representative  cognition  while  dis- 
tinguishable from  presentative  does  not  exist  without  the  latter; 
that  every  cognition,  every  item  of  knowledge  as  a  product, 
re(|uires  lx)th  presentation  and  representation ;  that  consciousoeiiis 
itself  would  become  unconscious  were  it  not  for  both,— it  will 
api)ear  that  inference  is  an  idtimate  and  primordial  act  of  mind 
and  involved  in  all  cognition.  It  is  unanalysable,  and  itself  a 
prime  factor  in  consciousness. 

§  29.  Still  further,  it  appears  that  the  psychological  processes 
of  belief  and  inference  are  the  same,  and  that  the  attributes  of  the 
one  may  be  ascribed  to  the  other.  For  in  the  preceding  chapter 
we  learned  the  correspondence  between  belief  and  representative 
cognition,  and  observed  that  what  could  be  attributed  to  the  one 
of  those  two  could  he  attributed  to  the  other.  We  have  thus 
made  out  three  operations  to  be  essentially  the  same,  namely 
representative  cognition,  belief,  and  inference;  the  one  is  not 
present  without  the  others;  representative  cognition  would  not 
be  such  without  belief  and  inference,  belief  would  not  be  bt-liof 
in  the  absence  of  representative  cognition  and  inference,  inference 
is  not  inference  at  all  without  representative  cognition  and  belief. 
But  while,  therefore,  these  three  terms  refer  to  the  same  mental 
operation,  they  are  nevertheless  each  applicable  to  somewhat  dif- 
ferent phases  of  it.  Eepresentative  cognition  is  the  generic  tenii 
applicable  to  an  act  of  representative  apprehension,  as  such,  irre- 
spective of  relations  and  expressions :  Haibse^  tree^  I  had  a  father^ 
I  lived  in  Boston^  Trees  have  foliage^  Men  are  mortal ^  alike  mark 
representative  cognitions.  When  an  agreement  or  disagreement 
between  two  distinct  cognitions  is  apprehended,  if  the  resultant 
cognition  is  prevailingly  representative,  it  is,  when  expressed,  a 
belief.     The  name  Kelief  when  applied  to  an  ex^^ressed  product 


Cnxv.  XXXVIir.      INTUITION  AND  INFERENCE.  509 

of  cognition  is  attached  to  a  proposition ;  when  applied  to  the 
cognitive  operation,  itself,  it  is  a  judgment,  not  a  single  notion. 
/  lived  last  week  ;  I  shall  he  living  in  ten  years  ;  London  is  the 
largest  city  of  England ;  Balthasar  Gerard  assassinated  William 
the  Silent ;  Men  are  mortal^  are  propositions  which  are  distinc- 
tively expressive  of  belief.  When,  instead  of  one  judgment  made 
without  dwelling  upon  its  antecedents  or  consequents,  there  occur 
two  or  more  following  each  other,  the  mind  passing  from  one  to 
the  other  with  a  dependence  of  the  consequent  upon  the  ante- 
cedent, we  denominate  the  consequential  judgment  with  reference 
to  the  other  an  Inference :  Hived  last  week  {for  I  remember  sen^ 
sations  occurring  to  me  then) ;  I  shall  be  living  in  ten  years  (for 
men  generally  live  to  the  age  I  shall  have  then  reached) ;  Lonxlon 
in  the  largest  city  of  England  (as  trustworthy  anthoHties  have 
statt'd) ;  Balthasar  Gerard  assassinated  William  the  Silent  (for 
the  conciirreiit  word  of  many  historians  may  be  relied  upon); 
Men  are  mortal  (since  universal  experience  has  been  that  men 
have  not  lived  beyond  a  certain  maxim,um  of  years) — all  these 
are  inferences  from  the  judgments  expressed  by  the  propositions 
in  parentheses,  or  others  similar  to  them.  Every  proposition, 
consecjuently,  which  is  characteristically  representative  may  be 
regarded  either  as  the  expression  of  belief  or  of  inference  from 
implicit  premisses,  llie  word  Inference,  however,  as  characterising 
a  proposition,  is  usually  restricted  to  a  conclusion  from  premisses 
found  in  the  discourse  in  which  the  proposition  occurs,  and  some 
of  which  at  least  are  explicit  and  the  others  readily  suggested  by 
the  context. 

§  30.  If  there  should  arise  in  the  mind  of  any  one  at  this 
point  a  question  why  the  mind  cognises  a  dependence  of  one 
cognition  upon  another,  the  answer  would  be  that  this  is  explained 
by  the  laws  of  association  and  representation.  There  are  countless 
representative  cognitions  passing  through  the  mind  between  which 
no  rehition  of  dependence  exists ;  we  do  not  say  we  infer  one 
from  the  other.  If  I  were  to  say.  Men  are  moi'tal^  therefore  dogs 
have  tails — we  should  hardly  be  justified  in  calling  either  cogni- 
tion an  inference  from  the  other.  I  might  nevertheless  connect 
these  two  facts  in  thought  so  as  to  infer  one  from  the  other,  and 
though  that  would  not  make  the  inference  a  valid  one,  it  would 
still  be  truly  an  inference.  If  I  should  for  any  reason  come  to 
establish  a  firm  association  between  these  two  facts,  so  that  when 
one  was  suggested  the  other  should  follow  it,  it  would  thus  be 
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entirely  i)os8ible  for  me  to  infer  one  from  the  other.  In  this  way 
all  inferences  are  created  and  sustained.  If  there  be  a  8uiBcientIy 
strong  association  the  established  connection  will  grovem  the 
transfer  of  the  mind  from  one  link  to  another.  Representative 
cognition  explains  the  act  of  inferring ;  the  laws  of  association  and 
representation  show  how  imrticular  inferences  come  to  be  made 
and  to  exist  in  the  manner  in  which  they  do. 

§  31.  The  elaboration  of  inferences  in  the  mind  takes  place 
most  conspicuously  and  chiefly  through  association.  Where  the 
mind  passes  directly  from  one  object  to  a  second,  identifying  the 
one  with  the  other,  the  process  is  commonly  spoken  of  as  Imme- 
diate Inference ;  where  it  arrives  at  its  conclusion  only  through 
the  intervention  of  a  third  or  mediate  object,  the  proceeding  is 
denominated  Mediate  Inference.  Although  these  distinctions 
have  been  very  generally  made  in  treatises  on  logic,  I  conceive 
them  to  be  highly  objectionable,  for  all  inference,  as  we  have  seen, 
is  mediate,  that  termed  immediate  being  only  relatively  so — 
relatively  simple  and  direct  as  compared  with  the  other.  If  there 
be  occasion,  a  distinction  may  be  made  and  preserved  in  terms 
like  Simple  Inference  and  Complex  Inference,  indicating  a  differ- 
ence in  complexity,  but  no  distinction  should  be  allowed  as  to  the 
nature  of  tho  process.  The  process  of  immediate  inference  is  pre- 
cisely the  same  as  that  of  mediate  inference,  and  both  of  them 
are  mediate.  In  the  first  case,  A  suggests  its  similar  b,  the  two  are 
compared  directly  and  an  agreement  cognised  between  them. 
Now  agreement  means  that  in  so  far  as  two  objects  agree  they  are 
identical,  and  one  may  be  substituted  for  the  other.  Power  of 
substitution  is  the  very  essence  of  agreement,  though  logicians 
have  not  always  noted  the  truth.  To  Professor  Jevons  the  world 
is  much  indebted  for  the  first  explicit  and  complete  enunciation 
of  this  doctrine  (*  Substitution  of  Similars'  and  *  Principles  of 
Science ').  If  then  an  agreement  be  cognised  between  a  and  b  so 
that  A  =  n,  that  k  =  a  is  not  another  cognition  but  a  different 
expression  of  the  same  cognition.  The  mind  through  the  pre- 
sentative  ideas  a  and  b  infers  the  equality  of  A  and  b  the  objects. 
Thenceforth  A  and  B  are  associated  and  one  may  be  substituted 
for  the  other,  as  regards  quantity ;  the  cognition  instead  of 
being  iTj  and  |b|  becomes  |X|  b"|  and  |^|a|.  Thus  far  so-called 
Immediate  Inference.  If  now  |  bj  has  been  found  equal  to  [c^  in- 
stead of  our  thinking  simply  B  =  c,  the  association  of  b  atTonce 
arises  in  the  mind  and  we  think  |_a  |  bJ  =  :"c]^;  or  unite  the  cogni- 
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tions  in  groups  like  the  following,  !~bTc]  I^^TbJ^I  [aIc] j c | a |,  etc.; 
that  is  A  =  B,  B  =  c  . • .  A  =  c.  We  have,  as  it  were,  a  double  of  B  com- 
pared with  c.  What  is  aflBrmed  in  quantity  of  B  may  be  afiBrmed 
of  its  other  self  its  substitute  A.  The  three  objects  iT]  [b]  and  [cjare 
brought  together  in  the  mind,  and  a  link  of  connection  is  forged 
between  them  all ;  what  may  be  affirmed  of  A  (we  are  now  speak- 
ing of  quantity)  may  be  affirmed  of  B  and  c ;  what  may  be  affirmed 
of  B  may  be  affirmed  of  A  and  c ;  and  what  may  be  affirmed  of  c 
may  be  affirmed  of  A  and  B.  This  is  the  first  step  in  Mediate 
Inference.  In  the  two  cases,  the  one  of  immediate  and  the  other 
of  mediate  inference,  there  is  no  difference  in  the  kind  of  the  pro- 
cess, but  only  a  difference  in  the  complexity  and  the  length  of 
the  movement.  When  c  is  finally  brought  int/>  the  mind,  its  being 
equal  to  A  is  just  as  immediate  an  inference  as  that  a  =  b;  the 
mediateness  consists  in  the  fact  that  B  was  first  necessary  in  order 
to  suggest  C — that  the  mind  starting  from  A  went  to  B  and 
through  B  brought  up  c  for  identification  with  A.  In  an  extended 
series  of  mediate  cognitions,  the  process  is  one  of  repeated  identi- 
fications, and  a  gathering  together  and  carrying  along  all  that 
have  previously  been  gained  to  the  next  new  case ;  this  is  more 
laborious,  and  when  the  end  of  the  course  has  been  reached  the 
process  appears  longer,  and,  so  far  as  we  can  determine,  is  longer 
than  if  the  inference  were  tan  immediate  one;  but  each  new 
inference  made  in  the  process  is  just  as  much  immediate  and  no 
more  so  than  the  inference  A  =  B  .* .  B  =  A.  Mediate  inference,  then, 
is  only  a  series  of  immediate  inferences,  and  immediate  inferences 
are  mediate  or  representative  cognitions.  I  believe  that  A  (object) 
=  B  and  B  =  A,  or  through  the  ideas  a  =  6, 6  =  a,  I  infer  that  a  =  b  ; 
this  is  the  simplest  step  in  inference.  By  the  same  cognition  I 
infer  b  =  a;  this  is  the  second  step.  I  then  carry  along  A  and  B 
as  equals  to  C,  and  identify  c  with  A  and  B  simultaneously,  by  the 
same  cognition  pronouncing  that  c=B  and  C  =  A ;  this  is  the  third 
step.  The  first  of  these  steps  is  representative  cognition ;  the 
second  is  so-called  immediate  inference;  the  third  is  so-called 
mediate  inference — all  of  them  are  but  different  degrees  of  re- 
presentative cognition. 

§  32.  When  by  so-called  mediate  inference,  which  I  should 
prefer  to  call  discuraion^  A  is  found  equal  to  C,  the  intervening 
link  B  may  come  to  be  discarded  altogether.  This  operation  is  all 
the  time  going  on  in  mental  experience.  Truths  are  reached  by 
a  discursion  through  other  truths,  and  then  the  middle  truth  is 
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dropped  out  of  consideration  (except  perhaps   in  analysiDg  the 
steps  by  which  we  arrive  at  the  conclusion).     Identifications  are 
first  made  through  suggesting  media,  and  afterwards  are  directly 
apprehended.     For  instance,  experience  has  established  the  truth 
that  rattlesnakes  are  jx)isonous.     I  see  a  certain  snake  different 
from  any  I  have  ever  seen  before,  but  which,  from   reading  and 
information  acquired  viva  voce^  I  esteem  to  be  a  rattlesnake.    I 
then  infer  the  reptile  before  me  to  be  poisonous.     There  is  thus 
established  an  association  between  a  reptile  of  a  certain  appear- 
ance and  the  attribute  poisonous ;  so  that  the  next  time  I  see  a 
snake  of  that  peculiar  appearance  I  infer  it  to  be  poisonous  with- 
out necessarily  first  considering  that  it  is  a  rattlesnake.     In  truth, 
what  is  termed  mediate  inference  occurs  only  where  knowledge  is 
partially  integrated.     When  we  are  reasoning  we  are  feeling  our 
way  to  knowledge,  or  are  confirming,  establishing,  and  explicating 
knowledge;   when  we  have   settled  the   points  about  which  we 
reason,   and  have   laid  out    the  results,   we   infer   directly   and 
necessarily  according  to  our  established  associations,   and   what 
before  has  been  the  conclusion  of  a  discursion  in  thought  passes 
into  the  category  of  uncontradicted  «ind  even  necessary  truth. 

§  33.  Having  now  shown  to  the  best  of  my  ability  the  naiture, 
sources,  and  more  rudimental  developments  of  inference,  I  have 
done  all  that  is  contemplated  for  this  ehai)ter.  Our  examination 
has  gone  far  enough  to  illustrate  the  psychological  character  and 
place  of  Inference,  its  connection  with,  and  at  the  same  time  its 
opj)osition  to.  Intuition.  To  show  that  other  minds  have  run  in 
somewhat  the  same  channel  as  my  own,  regarding  inference,  I 
shall  take  the  liberty  of  quoting  (though  without  stopping  to 
criticise),  as  bearing  upon  the  subject  and  the  views  here  main- 
tained thereon,  two  or  three  sentences  from  a  noteworthy  article 
in  the  St.  Louis  '  Journal  of  Speculative  Philosophy,'  by  C.  S. 
Peirce  (Vol.  II.,  pp.  140,  154)  and  a  passage  from  the  treatise  on 
IjOgic  in  the  '  Encyclopaedia  Britannica,'  both  of  which  will  be 
seen  to  harmonise  substantially  with  this  exposition,  and  may  be 
esteemed  corroborative  in  some  degree  of  the  correctness  of  the 
positions  here  taken.  Says  the  former :  '  All  mental  iiction  is 
reducible  to  the  form  of  valid  inference.'  'The  association  of 
ideas  consists  in  this,  that  a  judgment  occasions  another  judgment 
of  which  it  is  the  sign.  Now  this  is  nothing  less  nor  more  than 
inference.'  '  Inference  is  only  a  transition  from  one  cognition  to 
another.'      The  writer  in  the  *  Encyclopaedia '  remarks : — *  liOgic 
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evolves  not  laws  which  govern  any  one  fact  of  mediate,  thinking 
taken  singly,  but  relations  between  two  or  more  such  facts  or  laws 
which  govern  the  derivation  of  one  such  fact  from  another  or 
others.  That  which  logic  scrutinises  is  not  one  fact  of  thought, 
but  a  process  constituted  by  a  plurality  of  such  facts.  It  considers 
thinking  as  knowledge  or  cognition,  that  is  as  having  objects 
which  are  truths,  but  it  assumes  and  systematises  those  laws  only 
in  virtue  of  which,  one  or  more  facts  of  knowledge  being  given, 
other  facts  of  knowledge  may  be  elicited  from  them.  .  .  . 
Psychologically  or  subjectively  considered,  discursive  thought 
exhibits  no  distinctive  characteristics  beyond  those  which  belong 
to  it  as  being  necessarily  mediate  or  representative.  It  is  always 
resolvable  into  a  series  of  judgments.  Its  peculiarity  lies  in  the 
relation  between  the  constitutive  judgments ;  it  is  a  relation  in 
which  the  objective  side  is  the  more  prominent  of  the  two.  We 
might  say,  indeed,  that  the  relation  subsists  not  between  the  acts 
of  judging  but  between  the  judgments ;  not  between  one  mental 
fact  and  another  but  between  their  several  results  or  products.' 

§  34.  Single  terms,  names,  and  words  are  not  usually  held  as 
standing  for  inferences ;  that  all  the  cognitions  indicated  by  these 
symbols  involve  inferential  cognition,  however,  may  be  repeated. 
The  proper  sphere  of  inference  is  judgment,  and,  as  the  writer  in 
the  last  quotation  seems  to  imply,  not  single  judgment,  but  the 
relations  between  judgments.  A  proposition  then  is  the  cha- 
racteristic expression  of  an  inference.  On  the  other  hand  single 
terms  rather  than  propositions  are  the  most  appropriate  expressions 
of  intuitions.  Probably  the  words  indicating  the  purest  intuitions 
are  the  exclamations  as  ah  !  oh  !  The  personal  pronouns  as  /, 
ihoa^  he^  and  the  demonstratives  thisj  that  frequently  designate 
])rimarily  an  intuition  ;  concrete  names  applied  to  an  individual 
present,  or  a  present  experience,  as  John^  hoxise^  jire^  coldy  are 
symbols  of  intuition.  General  names  as  such  are  marks  of  cogni- 
tions characteristically  inferential;  abstract  names  do  not  stand 
for  intuitions  at  all.  It  is  hardly  proper  to  call  any  proposition 
intuitive.  Even  so  simple  and  apparently  immediate  cognition 
as  that  expressed  by  A  is  A  is  as  much  inferential  as  intuitive — 
indeed,  more  so,  for  it  depends  for  its  validity  upon  the  prior  propo- 
sition A  is.  A  is  A  is  an  inference  meaning,  So  long  as  A  is^  A  is 
A.  The  thought  I  exist  is  intuition  mixed  with  inference;  for 
existence  is  general  in  its  meaning,  and  hence  representative.  I 
only  intuite  that  /  am  I  by  the  prior  cognition  /  was  I  at  various 
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preceding  moments :  while  as  a  proposition,  /  ex'ist  stands  for  a 
presentiitive  mixed  with  a  representative  cognition.    Of  course  pro- 
l>osition8  imply  intuition,  but  if  we  call  them   intuitions  we  are 
led  into  difficulty  by  the  necessity  of  using  the  very  same  proposi- 
tions as  inferences.     If  we  say  A  is  Ay  standing  for  an  intuitional 
cognition,  is  itself  properly  to  be  called  an  intuition,  or  that  its 
l)revailing  character  in  general  is  intuition,  we  are  met  bj  such 
cases  of  its  use  as  the   one  above  taken,  A    is   Ay  far  A  is. 
Evidently  in  this  latter  use  A  is  A  is  an  inference  and  inferential. 
Similarly,  every  proposition   may   point  primarily    either  to  an 
intuitive  or  an  inferential  act  of  the  mind,  according  to  circum- 
stances.    Inasmuch,  however,  as  propositions  for  the  most  part 
convey  general  knowledge  and  are  highly  representative,  if  they 
were  as  a  class  to  be  characterised  by  either  of  the  two  terms 
before  us,  the  adjective  inferential  would  be  the  more  fitting. 
Most  propositions  can  at  once  be  shown  to  be  inferences  from  im- 
plicit premisses.     Language  derives  its  value  from  the    fact  that 
it  is  general  and  common.     Its  office  is  to  i)reserve  and  com- 
municate, but  this  requires  that  it  shall  stand  for  representative 
cognitions.     The  meaning  of  a  word  is  its  general  connotation,  its 
representative  character.     A  pure  intuition  cannot  be  expressed  at 
all  by  language,  any  more  than  it  can  be  found  alone  in  mental 
experience. 

§  35.  We  are  now  pre^Mired  for  a  brief  summary  to  fix  more 
clearly  in  mind  the  results  attained  in  this  chapter. 

1.  Intuition  is  a  cognitive  act  of  immediate  beholding.  In- 
ference is  a  cognitive  act  of  mediate  beholding.  Intuition  corre- 
sponds with  presentative  and  Inference  with  representative  cog- 
nition ;  the  two  are  antithetical  and  mutually  exclusive. 

2.  Both  Intuition  and  Inference  are  present  in  every  act  of 
cognition,  varying  as  presentative  and  representative  cognitions 
vary.  No  cognition  is  purely  intuitive  or  inferential,  but  the  pre- 
vailing character  may  be  one  or  the  other ;  a  cognition  may  he 
relatively  intuitive  or  relatively  inferential.  If  either  intuition  or 
inference  were  wholly  absent,  there  would  be  no  cognition  at  all 
but  an  absence  of  consciousness.  Both  are  ultimate  and  unanalys- 
able mental  operations. 

3.  Inferring  and  believing  are  the  same  cognitive  act,  both 
being  phases  of  representative  cognition.  In  believing,  the  mind 
dwells  upon  two  cognitions  seen  to  agree  or  differ,  without  con- 
sidering attentively  the  relations  of  those  two  cognitions  to  any- 


thing  save  each  other.  In  iuferriiig,  the  mind  usually  connects 
two  pairs  of  cognitiona  and  cogiiiaes  a  relation  of  agreement  in 
difference  between  them.  Every  representative  cognition  may 
be  viewed  !ib  a  belief  or  as  an  inference ;  every  belief  may  be 
regarded  as  an  inference,  and  every  inference  as  a  bellef- 

4,  The  formation  and  establishment  of  particular  inferences  as 
permanent  products  is  the  work  of  association  and  representa- 
tion. The  simplest  and  most  direct  inference  ties  in  the  cogni- 
tion of  identity  or  similarity  between  two  objects,  the  essence  of 
the  agreement  being  the  cognition  of  interchangeability  between 
the  two,  BO  that  one  may  be  substituted  for  the  other.  As  other 
associations  are  joined  this  jirocess  is  repeated,  and  the  mind 
advances  discursively  from  one  cognition  to  the  other,  carrying 
over -to  the  conclusion  what  is  in  the  premisses.  As  associations 
become  more  firmly  establisbeil  and  many  connections  are  made, 
intermediate  links  are  dropped  and  inference  direct  assimies  tlie 
place  of  discursive  inference:  the  latter  is  characteristic  of  the 
acquiring,  confirming,  and  arranging  of  [knowledge ;  the  former 
occurs  as  a,  perfected  result  of  tlie  associating  processes. 

5.  Intuition  is  more  charaoterlsttcally  expressed  by  single 
terms,  inferences  by  propositions ;  no  language,  however,  stands 
exclosively  for  either,  but  all  language  indicates  both,  since  in 
every  cognition  the  two  are  inestricjibly  involved.  In  discourse, 
nevertheless,  those  propositions  are  commonly  called  inferences 
which  are  connected  in  dependence  upon  other  propositions,  the 
whole  indicating  a  jiassage  of  the  mind  from  one  to  the  other  in 
the  relation  of  dependent  and  principal ;  with  such  the  science  of 
logic  deals. 

Dugald  Stewart  in  a  most  remarkable  and  instructive  passage 
('  Philosophy  of  the  Human  Mind,'  Part  II.,  Ch.  U.)  has,  I  think, 
approached  more  nearly  than  any  other  before  his  time  (save 
perhaps  Locke),  and  more  nearly  than  the  most  who  have  since 
lived  and  written,  to  the  true  solution  of  the  problems  concern- 
ing the  nature  and  connection  of  the  intuitive  and  ratiocina- 
live  powers  of  the  mind.  Stewart  saw  the  intimate  connection 
of  intuition  and  inference,  though  from  their  constant  presence 
together  Jie  erroneously  considered  that  there  was  no  radical 
difference  between  them,  and  though  he  did  not  clearly  and  dis- 
tinctly apprehend  in  their  details  the  complete  operation  of  the 
laws  of  association  and  of  the  representative  [xiwers  in  the  pro- 
duction of  all  varieties  of  reasoning. 
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CHAITER    XXXIX. 
PERCEPTl  VE  REDINTEGRA TI0N—PERC£rTION. 

§  1.  It  is  never  the  case  in  an  exposition  of  the  development 
of  conscious  stateu  that  we  can  find  one  process  or  set  of  pro- 
cesses working  alone.  All  mental  operations  are  so  involved  with 
each  other  that  an  account  of  one  is  never  complete  and  hardly 
possible  without  an  account  of  sundry  complementary  operations. 
In  studying  knowledge  we  are  forced  to  consider  belief,  in  ex- 
amining presentative  we  are  obliged  to  deal  with  representative 
cognitions  and  the  converse  ;  in  order  to  understand  intuition  we 
are  compelled  to  study  inference.  Therefore  in  following  out 
some  of  the  more  prominent  lines  of  redintegration  in  serial 
order,  we  shall  have  great  difficulty,  as  we  take  up  each  one,  in 
excluding  the  others.  We  cannot  wholly  exclude  them,  but 
nevertheless  there  is  a  possibility  of  segregating  mental  pheno- 
mena in  which  a  particulai*  process  or  a  similarity  of  results  is 
prominent,  and  considering  for  a  wliile  the  likenesses  of  opera- 
tion, of  object,  or  of  products,  by  themselves  ;  ignoring  to  a  great 
extent  all  but  that  we  choose  to  make  the  conspicuous  object  of 
attention.  In  this  way  one  of  the  first  liueai  of  redintegration 
which  we  are  called  on  to  pursue  is  that  ordinarily  characterised 
by  the  term  Perception. 

§  2.  Perception  is  intuition.  That  is  to  say,  it  is  presentative 
cognition.  The  cognition  may  be  sensational  or  ideal,  but  so  for 
forth  as  the  act  of  knowledge  relates  to  the  object  present  it  is  a 
perception.  The  presentative  cognition  of  an  idea  as  an  idea  is 
a  perception,  though  a  representative  cognition  may  also  be  in- 
volved. Hence,  there  has  been  preserved  a  somewhat  objection- 
able distinction  between  External  and  Internal  Perception,  the 
former  relating  to  phenomena  of  the  external  world  presented 
as  sensations,  the  latter  to  the  phenomena  of  consciousness  as 
objects  of  cognition.  But  since  the  latter  are  representations  of 
the  former,  the  process  of  cognising  them  in  the  two  cases  is  in 
no  wise  different.  The  chief  difference  is  that  of  relative  defi- 
niteness  and  vividness  of  the  experiences. 

§  3.  Perception  is  always  of  objects  as  Non-Ego,  of  things  as 
cognised  by  a  self  not  those  things,  but  excluded  from  them  and 
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aver  against    them.     Moreover,  ()erce2)tion   is    of  objects    in 
n  relaticns.     These  objects  are  wholes,  integers  formed  by 
association,  and  dixtiDguiBhed  &om  each  other  by  differences, 


PKRCEPTION    OF   THE    EXTERNAL    WuRLD. 

§  4.  The  primitive  integers  formed  in  perceptive  redintegra- 
tion are  those  of  perceived  impresaiona  of  the  same  sensibility; 
and  the  most  primitive  of  all  are  the  perceptions  of  muscular  im- 
jiression.  Theae  are  distinguished  among  themselves  by  differ- 
ences in  extenaiveness  of  surface  affected,  in  intensity  of  the  im- 
preasion  and  subjectively  in  the  relative  continuance  of  it.  The 
earliest  experiences  of  contact  therefore  present  objects  in  space- 
relations,  and  force-relations,  and  with  reference  to  the  subject  in 
time-relations  also.  Add  to  these  the  relations  of  likeness  and 
difference  which  determine  the  integrations  themselves,  and  we 
shall  have  the  material  of  human  perception  of  an  external  world. 

5  5.  The  groups  of  sensations  which  we  noticed  in  Part  IV. 
all  have  their  counterparts  as  objects  of  perception.  The  sensa- 
tions of  touch,  hearing,  and  sight,  we  found,  give  the  most 
definite  intellectual  experiences;  those  of  t'lste  and  amell,  with 
the  systemic  sensations,  the  least  definite.  Hence  as  perceptions 
the  former  are  of  much  greater  importance  and  fill  aiarger  part  of 
cognitive  life  than  the  latter,  since  with  increasing  and  increased 
definiteDesa  goes  enhanced  aptitude  for  representjition, 

§  G.  A  plunility  of  impressions,  more  or  less  congruous,  and  a 
sequence  of  objects  in  close  contiguity,  with  the  aid  of  the  asso- 
ciating and  representing  processes,  produce  integers  by  the  con- 
nection of  impressions  through  different  senses.  Also  by  repre- 
sentation many  past  im[ireB3ions  are  recalled  and  have  their 
influenoe  upon  the  present  act  of  perception.  Therefore  percep- 
tion in  the  individual's  experience  speedily  comes  to  involve  very 
complex  redintegrations,  and  through  inherited  predispositions 
likewise  is  materially  affected  by  ancestral  experience. 

§  7.  We  need  not  again  eniunerale  as  objects  of  perception  the 
separate  classes  which  we  marked  off  in  treating  of  the  genesis  of 
feelings.  What  we  are  now  called  upon  to  do  is  to  indicate  Eome 
of  the  relations  subsisting  between  the  objects  presented  through 
sensation  and  to  trace  the  development  of  the  more  complex  jier- 
ceptions ;  and  in  this  work  we  shall  find  illustrated  the  truth  of 
what  has  been  before  asserted,  that  though  perception  is  in  itself 
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intuitionaly  all  perception  involves  and  carries  with  it  a  full  com- 
plement of  inferential  knowledge. 

§  8.  The  various  perceived  attributes  of  material  objects  may 
be  classed  either  as  statical,  statico-djmamical,  or  dynamical 
(Chap.  XIV.  §  7).  The  first  of  these  comprise  relations  of  bulk, 
figure  and  jwsition,  and  are  originally  perceived  by  muscular  and 
tactile  contact.  They  are  the  fundamental  experiences  of  motion 
and  resistance.  The  perception  of  relations  of  position  is  ac- 
quired by  an  alternation  of  sensations  of  resistance  and  non- 
resistance.  While  the  resistance  continues  uniform,  the  intellec- 
tual powers  perceive  an  object  as  a  unit ;  when  the  resistance  is 
vacated  and  after  an  interval  another  resisting  object  is  perceived, 
the  former  object  is  represented,  and  a  relation  is  established 
between  the  two  and  the  perceiving  subjects  So  also  when  a  re- 
sistance is  experienced  at  two  distinguishable  points  upon  the 
sensitive  surface,  the  same  connection  is  made  between  the  two 
and  the  perceiving  subject.  In  either  case  this  connection  is 
nothing  else  but  a  representation  of  a  moving  body  passing 
between  the  two  jx^ints  where  motion  is  suppressed.  The  measure 
of  the  position  of  the  objects  perceived  is  the  continuance  of  the 
sensation  of  motion.  It  is  clear  that  the  perception  of  j)osition 
must  take  place  with  the  earliest  cognitive  experience.  For 
that  experience  arises  as  an  experience  of  alternating  motion  and 
resistance,  and  the  resistance  implies  two  co-existing  objects  in 
contact. 

§  9.  The  perception  of  })osition-relations  carries  with  it  the 
perception  of  distance,  that  is,  the  interval  between  two  resisting 
points  measured  by  the  continuance  of  the  motion  of  a  third 
resisting  body.  Hence  two  points  are  separated  from  each  other 
by  a  greater  or  less  distance  relativelv  to  the  perceiving  subject. 

In  the  contiguous  diagram       /  \       A  B  and  C  have  relations  of 

B  • --c 

] position  to  each  other,  A  being  the  perceiving  subject.  There  are 
three  resisting  bodies  at  rest,  placed  at  certain  distances  from 
each  other.  These  distances  are  determined  by  the  length  of 
time  it  would  take  a  moving  body  having  a  given  rate  of  velocity 
to  pass  between  the  points. 

§  10.  The  perception  of  direction  is  closely  connected  with 
that  of  distance,  and,  like  distance,  is  involved  with  the  relations 
of  position.     It  arises  with  the  cognition  of  motion  to  one  of  a 
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plurality  of  points,  movement  to  the  others  being  also  possible. 
A  point  is  so  located  that  a  given  movement  will  reach  it ;  it  is 
then  said  to  be  in  the  line  of  that  movement,  or  in  a  given 
direction.  There  are  as  many  directions  possible  as  there  are 
distinguishable  movements  in  lines  from  the  perceiving  subject  or 
from  the  object  which  is  made  the  standard.  Movements  of  the 
limbs  probably  give  rise  to  the  earliest  perceptions  of  direction. 

§  11.  We  next  note  the  collocations  of  positions  into  bulk  and 
figure.  Definitions  we  have  already  given  show  how  this  is  accom- 
plished in  experience  (Chap.  XII.  §  16).  To  repeat  what  has 
been  before  said — the  collocations  of  separable  resisting  bodies  in 
the  midst  of  spaces  give  magnitudes  linear,  superficial,  and  solid, 
lengths,  breadths,  and  thicknesses.  A  line  is  the  limitation  of 
extension  by  co-existent  positions  of  resisting  body  taken  con- 
secutively between  the  terminal  points.  A  surface  is  the  limita- 
tion of  extension  by  co-existent  positions  taken  between  three  or 
more  intersecting  lines.  A  solid  is  the  limitation  of  extension  by 
co-existent  positions  taken  between  four  or  more  intersecting 
surfaces.  The  defining  lines  and  surfaces  of  a  body  give  its  figure. 
Curved  lines  are  made  up  of  straight  lines  with  varying  positions 
with  respect  to  each  other.  All  of  these  perceptions  imply  dis- 
tance measured  by  muscular  movement.  In  the  perception  of  a 
solid  we  have  resisting  surfaces  separated  by  a  greater  or  less 
distance.  We  arrive  at  the  complete  perception  of  solidity  when 
we  can  encompass  a  body  with  the  fingers,  the  hands,  or  the  arms. 
A  surface  we  can  readily  distinguish  when  the  nerves  of  touch 
reveal  a  plurality  of  ix)ints,  as  in  the  case  of  moving  the  fingers 
or  the  outstretched  hand.  Variations  in  the  quantities  of  these 
sensiitions  of  movement  and  resistance  and  in  their  combinations 
give  the  varieties  of  bulk,  figure,  and  position  which  we  perceive 
in  the  external  world.  We  do  not  always  have  these  sensations 
complete ;  but  association  and  representation  supply  nothing  else 
than  these  very  experiences  of  motion  and  resistance.  Touch 
and  muscular  pressure  are  competent  to  give  perceptions  of  all 
varieties  of  position,  magnitude,  and  figure,  and  where  they  are 
not  applied  representation  and  association  refer  to  them  as  the 
ultimate  measure.  If  a  person  had  no  other  senses  than  touch 
and  muscular  contact,  he  would  have  complete  perceptions  of  the 
statical  attributes  of  material  objects,  though  those  perceptions 
would  be  limited  in  number  and  in  complexity. 

§  12.  Sensations  of  smell  do  not  afford  perceptions  of  statical 
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attributes,  except  distance  and  direction,  and  of  these  alone  by 
association,  the  variations  in  the  presentative  experience  being 
only  in  respect  to  intensity.     These  latter  diflFerences  aid  us,  to 
be  sure,  in  determining  locality,  but  they  do  this   by  means  of 
experiences  which  the  mind  has  had  previously  of  certain  degrees 
of  intensity  of  odour  connected  with  a  certain  body  at  a  certain 
distance  or  in  a  given  direction.     By  association  all  sorts  of  attri- 
butes may  be  suggested  in  connection  with  odoiu-s,  bat  the  percep- 
tion through  smell  itself  is  dynamical  and  not  statical.      This  last 
remark  may  be  made  of  perceptions  of  taste;  but  here  the  sen- 
sations are  mingled  wit  h  tact  ile  sensations  which  the  mind  defines 
by  perceptions  of  statical  attributes  of  the  object  upon  the  tongue. 
However,  in  this  case,  the  proper  taste  sensations  do  not  super- 
vene till  magnitude,  figiu-e,  and  position  begin  to  be  eliminated 
by  dissolution  of  the  thing  tasted.     So  long  as  it  remains  un- 
dissolved, our  perception  is  of  an  object  of  a  certain  ma^itude 
and  figure  sit  nated  in  the  mouth  or  pressing  against  the  tongue ; 
as  fiist  as  it  is  dissolved  the  experience  changes  from  i>erception 
of  statical  to  that  of  dynamical  attributes* 

§  13.  The  organic  sensations  do  not  give  (save  by  association) 
perceptions  of  magnitude,  figure,  or  position.  Neither  do  the 
sensations  of  hearing.  Distance  and  direction  are  determined  by 
sounds,  but  wholly  according  to  their  degree  of  intensity.  The 
same  sound,  experience  teaclies  us,  is  feebler  as  it  is  more  remote 
and  stronger  as  it  is  nearer.  In  ascertaining  direction  the  com- 
])ined  action  of  the  two  ears  is  an  important  aid.  '  The  concurrence 
of  the  greatest  ix)ssible  effect  on  the  right  ear  with  the  least  on 
the  left  ear  is  a  token  that  the  sound  is  on  our  right  hand;  an 
equal  effect  on  both  ears  shows  it  to  be  before  or  behind.  At  best 
the  sense  of  direction  of  sounds  is  not  delicate  [ordinarily  speak- 
ing] :  we  cannot  easily  find  out  ii  skylark  in  the  air  from  its  note; 
nor  can  we  tell  the  precise  spot  of  a  noise  in  a  large  apartment.'^ 

§  14.  Cognition  of  the  external  world  is  very  largely  effected 
by  sight.  And  yet  sight  plays,  after  all,  only  a  secondary  part  in 
l)erception.  The  characteristic  sensibility  of  sight  is  colour.  In 
perception  the  distance,  position,  figure,  and  size  of  objects  are 
essential  particulars,  involving  extension  generally.  We  have 
just  seen  that  extension  in  all  its  nKxles  can  be  cognised,  through 
our  muscular  and  tactual  sensations.  A  i>erson  bom  blind  cog- 
nises  the  statical  attributes  of  objects.     We  now  inquire   what 

'  Bain's  Mental  Science^  p.  50. 
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statical  attributes,  if  any,  can  be  perceived  by  the  eye  ?  The 
sensations  of  sight  are  produced  by  impacts  of  light  (and  abate- 
ments of  the  same)  upon  minute  separable  points  of  the  nerves 
of  the  eye  (Chap.  XXVI.  §  49).  There  is  a  perception  of  con- 
tiguous points  of  resistance,  both  in  sequence  and  co-existence. 
Hence  these  sensations  give  rise  to  perceptions  of  linear  and 
superficial  extension.  In  its  reactive  influence  the  eye  is  able  to 
move  along  the  flame  of  the  impinging  object,  thus  measuring 
the  same  within  the  limits  of  the  ocular  motion  in  similar  manner 
to  measurement  by  the  hand  of  an  extended  surface. 

§  15.  The  location  of  objects  at  a  distance  from  the  perceiving 
subject  is  still  further  a  perception  dependent  on  motion  and 
resistance.  There  is  presented  to  the  eye  a  continual  change  of 
objects  about  us.  Our  eyes  adapt  themselves  to  the  varying 
circumstances ;  they  adjust  themselves  and  readjust  themselves 
as  objects  grow  nearer  or  more  remote ;  the  retinal  magnitudes 
change ;  and  the  pictures  presented  are  diverse.  These  distinct 
ocular  experiences  become  associated  with  a  definite  amount  or 
degree  of  locomotive  or  arm-movement  energy;  so  that  wh?n  an 
object  is  seen  the  necessary  adjustment  of  the  eye,  the  magnitude 
of  the  object  call  up  into  association  the  corresponding  experi- 
ence of  movement  and  enable  us  to  determine  the  distance  without 
actually  measuring  it  with  the  arm  or  walking  over  it.  Yet  under 
the  most  favourable  circumstances  and  after  the  greatest  amount 
of  training  the  eye  can  only  estimate  distance  roughly.  In  order 
to  determine  distance  with  accuracy,  appeal  must  be  had  to 
measurement,  that  is,  the  distance  must  have  been  actually  settled 
by  reference  to  muscular  motion.  Were  the  eyesight  anything 
more  than  a  substitute  for  movement  made  available  by  association 
and  representation,  we  should  not  need  to  resort  in  this  manner  to 
measurement.  Moreover,  we  must  not  lose  sight  of  the  fact  that 
the  changes  in  the  adjustment  of  the  eye  occurring  with  varying 
distances,  together  with  the  varying  retinal  images,  are  themselves 
experiences  of  movement.  The  feelings  attendant  upon  these 
adjustments  are  not  the  same  as  the  visual  sensations,  but  are 
feelings  of  automatic  movement  which  are  associated  with  move- 
ments of  the  limbs,  and  thus  made  indicators  of  distances.  The 
same  remarks  as  to  movement  and  association  of  movements  may 
be  made  with  regard  to  linear  extension  in  any  degree ;  and  if  to 
extension  in  one  direction,  also  to  extension  in  all  directions. 

§  1 6.  From  the  foregoing  facts  it  appears  that  the  primitive 
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statical  perceptions  of  vision  are  of  superficial  areas  having  rela- 
tions of  positions  coexistent  and  consecutive.  But  even  these 
perceptions  are  of  little  avail  unless  supplemented  by  associatioiis 
of  tactual  and  muscular  perceptions,  which  latter  the  others 
symbolise  and  to  which  as  fundamental  they  are  constaotl? 
referred.  And  so  far  as  the  perception  of  solidity  is  concerned,  it 
does  not  seem  possible  to  reach  by  means  of  visual  sensations 
alone,  since  it  involves  measures  of  distance  which  can  be  appre- 
hended only  by  reference  to  muscular  sensations.  How,  in  feet, 
the  notion  of  solidity  arises  upon  perception  by  the  eye  we  shall 
in  a  moment  consider. 

§  17.  There  exist  four  elements  of  association  in  perception 
through  the  eye  :  (1)  The  ocular  adjustment  for  seeing  an  object; 
(2)  The  extent  of  the  image  on  the  retina;  (3)  The  distance;  (4) 
The  true  magnitude  of  the  object.  The  ocular  adjustment  and  the 
retinal  image  vary  with  the  distance.  When  an  object  is  brought 
nearer  the  eye,  the  magnitude  of  the  retinal  image  increases, 
and  the  inclination  of  the  optic  axes  required  to  cause  the  pictures 
to  fall  on  corresponding  places  of  the  retinaB,  becomes  greater ; 
the  divergence  of  the  rays  of  light  proceeding  from  each  p(.»int  of 
the  object  and  which  determines  the  adaptation  of  the  eves  to 
distinct  vision  of  that  point ;  and  the  dissimilarity  of  the  two 
pictures  projected  on  the  retinae  becomes  greater.  All  these  occur 
as  varying  experiences  to  be  associated  together.  It  has  been 
found,  through  experiments  made  by  Sir  C.  Wheatstone  with  a 
modification  of  the  reflecting  stereoscope,  by  which  the  conver- 
gence of  the  eyes  upon  a  picture  can  be  changed  while  the  distance 
remains  the  same,  and  the  distance  be  changed  while  the  con- 
vergence remains  the  same,  that  the  distance  remaining  const.ant, 
greater  convergence  makes  an  object  seem  smaller.  Tliat  is, 
while  the  retinal  magnitude  remains  the  same,  greater  convergence 
gives  a  perception  of  smaller  size.  Furthermore,  leaving  the  con- 
vergence unchanged,  and  bringing  the  pictures  nearer,  thereby 
increasing  the  size  of  the  picture  upon  the  retina,  there  is  a  per- 
ception of  increased  size  in  the  object.  The  perceived  magnitude 
of  an  object,  therefore,  diminishes  as  the  inclination  of  the  axes 
becomes  greater,  while  the  distance  remains  the  same  ;  and  it 
increases  when  the  inclination  of  the  axes  remains  the  same  while 
the  distance  diminishes.  When  both  these  conditions  varv  in- 
versely, as  they  do  in  ordinary  vision  when  the  distance  of  an 
object  changes,  the  perceived  magnitude  remains  the  same.     Thus 
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as  regards  the  perception  or  appreciation  of  the  real  magnitudes 
of  objects  seen  by  the  eye,  the  association  lies  between  a  certain 
magnitude  (ascertained  by  other  means  than  sight)  and  a  certain 
inclination  of  the  optic  axes  with  a  given  size  of  the  picture  on 
the  retina. 

The  figure  of  a  man  of  which  we  have  a  certain  muscular 
estimate  by  our  movements  and  previous  experience,  when  viewed 
at  some  one  inclination  of  the  optic  axes,  yields  an  image  on  the 
retina  of  a  particular  size ;  and  with  such  inclination  and  size  of 
image  we  then  associate  the  muscular  appreciation  of  an  object 
six  feet  high,  etc.  The  concurrence  of  these  two  conditions 
always  suggests  a  similar  magnitude  or  extent  of  the  thing  viewed. 
And  if  the  optic  inclination  is  made  smaller,  that  is,  if  the  axes  of 
the  eyes  approach  nearer  to  parallelism,  while  at  the  same  time 
the  image  on  the  retina  is  correspondingly  less,  as  by  removing 
the  object  to  a  greater  distance,  there  will  still  be  a  perception  of 
the  same  size,  or  the  same  muscular  appreciation  will  be  suggested 
to  the  mind.  We  have  an  association  of  the  size  of  a  man  with 
a  great  many  different  combinations  of  those  two  circumstances, 
produced  by  variation  of  actual  distance. 

Sir  C.  Wheatst one's  investigations  led  him  to  consider  that 
the  appreciation  of  distance,  instead  of  preceding  the  estimate 
of  magnitude,  follows  it.  To  him  it  appeared  that  the  sensa- 
tion connected  with  the  convergence  of  the  axes  suggests  proxi- 
mately a  correction  of  the  retinal  magnitude  to  agree  with  the 
real  magnitude,  and  that  distance  instead  of  being  a  simple  per- 
ception is  a  judgment  arising  from  a  comparison  of  the  retinal 
and  perceived  magnitudes.  Distance  associates  itself  more  firmly 
with  the  retinal  magnitude  than  with  optical  inclination.  When 
an  object  recedes  from  our  view,  the  change  of  distance  makes 
itself  evident  more  through  the  diminishing  size  of  the  retinal 
picture  than  through  the  approach  of  the  optic  axes  to  parallelism. 
Allowing  this,  the  process  of  association  is  as  follows :  The  inclina- 
tion  of  the  axes,  together  with  a  given  retinal  picture  associated 
with  experiences  of  magnitude  acquired  through  the  muscular 
sensibility,  suggest  the  magnitude ;  and  from  the  true  magnitude 
thus  known  and  the  retinal  magnitude,  we  infer  the  distance.* 
This  explanation,  so  far  as  the  perception  of  distance  as  subsequent 
to  that  of  size  is  concerned,  is  contrary  to  the  ordinary  view,  the 
latter  being  that  we  perceive  the  apparent  size,  then  by  variations 

'  See  Bain*s  Seiues  and  Intellect ;  Intellect,  Chap.  I. 
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of  convorgenoe  in  the  visual  axes,  assisted  by  representation  ani 
association,  we  determine  the  distance,  from  which  we  infer  the 
real  magnitude,  as  we  have  already  seen. 

§  18.  Binocular  vision  is  of  great  value  in  enabling  us  to 
}»erceive  the  statical  attributes  of  bodies.  This  appears  espedallT 
with  resj)ect  to  the  visual  i^rception  of  solidity.  This  arises  from 
the  conjoined  action  of  two  dissimilar  views  of  an  object  present^ 
to  the  two  eyes  in  such  a  manner  as  to  give  the  impression  that 
one  [Mirt  of  the  object  is  farther  off  than  another,  but  that  tlr 
pjirts  are  continuous.  *  When  we  look  at  a  small  circle,  all  part? 
of  the  circle  are  at  the  siime  distance  from  us,  all  parts  are  equallr 
distinct  at  the  same  time,  whether  we  look  at  it  with  one  eye  tir 
with  two  eyes.  When,  on  the  other  hand,  we  look  at  a  sphere  the 
various  jKirts  of  which  are  at  diflferent  distances  from  us,  a  sense 
of  the  accommodation,  but  much  more  a  sense  of  the  binocular 
adjustment,  of  the  convergence  or  the  opposite  of  the  two  eves, 
required  to  make  the  various  parts  successively  distinct  makes 
us  aware  that  the  various  parts  of  the  sphere  are  unequallj 
distant;  and  from  that  we  form  a  judgment  of  its  soliditv.  As 
with  distance  of  objects,  so  with  solidity,  which  is  at  bottom  a 
matter  of  distance  of  the  parts  of  an  object,  we  can  form  a 
judgment  with  one  eye  alone;  but  our  ideas  become  much  more 
exact  and  trustworthy  when  two  eyes  are  used.  And  we  are 
much  assisted  by  the  effects  produced  by  the  reflection  of  light 
from  the  various  surfaces  of  a  solid  object,  so  much  so  that  niisetl 
surfaces  may  be  made  to  appear  depressed  or  vice  versa  and  flat 
surfaces  either  raised  or  depressed  by  appropriate  arrancreinent:! 
of  shadings  and  shadow. 
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'  Binocular  vision,  moreover,  affords  us  a  means  of  judging  of 
the  solidity  of  objects,  inasmuch  as  the  image  of  any  solid  object 
which  falls  on  the  right  eye  cannot  be  exactly  like  that  which 
falls  on  the  left,  though  both  are  combined  in  the  single  percep- 
tion of  the  two  eyes.  Thus  when  we  look  at  a  truncated  pyramid 
placed  in  the  middle  line  before  us,  the  image  which  falls  on  the 
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right  eye  is  of  the  kind  represented  in  R,  while  that  which 
falls  on  the  left  eye  has  the  form  of  L ;  yet  the  perception  gained 
from  the  two  images  together  corresponds  to  the  form  of  which  B 
is  the  projection.  Whenever  we  thus  combine  in  one  perception 
two  dissimilar  images,  one  of  the  one  and  the  other  of  the  other 
eye,  we  judge  that  the  object  giving  rise  to  the  images  is  solid.'  * 

§  19.  The  perception  of  direction  is  an  association  of  an  optical 
effect  with  sensations  of  movement.  It  appears  most  likely  that 
the  line  of  visible  direction  is  a  line  passing  from  the  place  of  an 
object's  impression  on  the  retina  through  the  centre  of  the  crys*^al- 
line  lens ;  hence  we  associate  an  effect  on  the  centre  of  the  retina 
with  a  direction  in  the  line  of  the  axis  of  the  eye,  while  an  im- 
pression to  the  right  of  this  point  would  suggest  a  position  left  of 
the  axis.  But  without  the  experience  of  muscular  movement  we 
should  never  know  the  meaning  of  direction,  or  the  fact  that  a 
certain  impression  of  the  retina  implied  a  certain  course  for  us  to 
take  in  reference  to  the  object. 

§  20.  Before  passing  from  the  topic  of  statical  attributes  and 
relations  of  objects  let  us  devote  our  attention  to  the  localisation 
of  sensations  upon  and  within  the  organic  body  with  'ts  relations  to 
outside  localisation.  This  is  a  matter  of  acquired  perception.  The 
distinctness  of  the  Serves  gives  us  separate  impressions  which  we 
definitely  associate  with  dififerent  parts  of  the  body.  The  relative 
positions  of  the  different  members  and  the  different  portions  of 
the  surface  are  learned  in  the  same  way  as  external  objects ;  they 
are,  in  fact,  such  objects  to  the  mind,  of  which  we  have  visual, 
tactual  and  other  perceptions.  When  we  experience  a  sensation 
independently  of  sight,  the  movements  which  we  learn  to  make, 
to  increase,  retain,  abate,  or  modify  that  sensation,  give  us  a  per- 
ception of  its  locality  upon  which  we  are  accustomed  to  rely, 
though  as  a  matter  of  fact  the  perception  may  be  illusory.  *  A 
sensation  appears  to  us  to  be  situated  at  the  spot  in  which  we 
are  accustomed  to  meet  with  its  usual  cause  or  condition^  and 
this  spot  is  the  one  at  which  the  explorations  of  tov^h  are 
capable^  by  acting  there^  of  checking  or  modifying  the  commenced 
sensation,^  ^  The  results  of  the  operation  of  this  law  are  thus 
explained  by  the  same  author  from  whom  it  is  quoted,  and  whose  ad- 
mirable delineation  of  the  process  of  perception  will  be  a  permanent 
possession  of  psychological  science :  '  In  the  first  place,  we  see  that 

'  Foster's  Text-hook  of  Physiology^  Bk.  III.  Chap.  11. 
*  Taioe's  On  Intelligence,  Bk.  II.  Chap.  II. 
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this  judgment  must  invariably  be  false;  for  the  touch  can  never 
arrive  at  the  sensory  centres  to  check  or  modify  the  coromeDced  sen- 
sation ;  the  sensory  centres  are  in  the  box  of  the  cranium  in  a  place 
our  hands  cannot  reach.     Secondly^  we  see  that  in  most  cases  the 
localising  judgment  must  situate  the  sensation  somewhere  near 
the  peripheral  extremity  of  the  nerves ;  for,  though  the  excitation 
of  the  whole  course  of  the  nerve  is  the  normal  antecedent  of  sen- 
sation, our  touch  can  only  attain  the  parts  adjoining  the  peripheral 
extremity.     It  is  then  at  this  point  and  no  other  of  the  nervous 
cord  that  the  localising  judgment  must  situate   the  sensation. 
And  this  is  true  for  all  sensations,  even  for  sensations  of  sight  at 
least  in  the  first  stage  of  their  localisation  ;  in  fact  •  .  .  persons 
bom  blind,  at  the  moment  a  surgical  operation  restores  their  sight 
(»ic),  situate  colours  near  the  periphery  of  the  optic  nerve.     It  is 
later  on,  after  a  further  apprenticeship,  that   they  refer  them 
beyond  this  to  the  place  where  the  objects  are  situated.     Thirdly^ 
we  see  that  the  localising  judgment  cannot  situate  sensations  at 
the  exact  spot  of  the  periphery  of  the  nerve  in  action,  but  in  its 
neighbourhood,  and  in  general  a  little  beyond  it ;  for  the  toach 
cannot  reach  the  exact  spot.     The  finger  cannot  reach  the  retina 
at  the  back  of  the  eye,  nor  the  pituitary  membrane  at  the  inner 
part  of  the  nose,  nor  the  acoustic  nerve  in  the1ab3Tinth  of  the  ear, 
nor  in  general  any  nervous  periphery.     What  it  reaches  are  the 
envelopes  and  appendages  of  the  nerve,  the  eyeball,  the  vesti- 
bule of  the  ear,  the  anterior  chamber  of  the  nerve,   the  sur- 
face of  the  skin.     There  it  is  that  it  checks  and  modifies  the 
commenced  sensation,  or  associates  with  it  a  sensation  of  contact. 
There,  then,  it  is  that  we  must  situate  the  sensation,  and  it  is  the 
same  with  sensations  of  sight  as  with  all  the  rest ;  persons  born 
blind  who  have  lately  been  operated  on  situate  their  new  sensa- 
tions at  the  surface  of  the  eyeball  and  not  at  the  back  of  the 
orbit.     Fourthly^  we  i^ee  that  in  many  cases  the  localising  judg- 
ment must   be  vague,  for  there  are  places  which  touch  cannot 
reach;  for  instance,  the  internal  parts  of  the  limbs  and  trunk; 
consequently  we  situate  approximately  and  vaguely  all  the  sensa- 
tions whose  starting-point  is  in  the  belly,  the  chest,  the  stomach, 
just  as  we  do  the  partial  sensations  of  which  a  total   muscular 
sensation   is   composed.     Numbers   of    strange   appearances   are 
explained    in    the    same   way.     If  the    exploration   of    touch   is 
brought  to  a  stop  by  a  fixed  eminence  like  the  teeth,  the  sensa- 
tion will  appear  to  be  situated  at  the  surface  of  the  eminence, 
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though  the  nervous  disturbance  is  much  lower  down.  If  the 
explorations  of  touch  cannot  verify  the  positions  of  the  two 
nervous  disturbances,  one  of  which  is  situated  above,  the  other 
below,  as  happens  with  visible  objects,  we  shall  situate  in  the 
inverse  order  the  two  sensations  derived  from  them.  In  fact, 
images  of  objects  are  reversed  upon  the  retina;  the  feet  of  a 
figure  are  above  and  the  head  below,  and  nevertheless  we  situate 
the  head  above  and  the  feet  below.  The  apparent  position  of 
our  two  sensations  is  thus  found  to  be  the  inverse  of  the  real 
position  of  the  two  disturbances. 

'  It  remains  to  be  shown  how,  in  accordance  with  the  same  law, 
the  localising  j  udgment  situates  certain  kinds  of  sensations  beyond 
our  nervous  superficies.  The  fact  is  there  are  two  stages,  and  the 
judgment,  according  to  the  nature  of  the  sensation,  stops  at  the 
first  or  goes  on  to  the  second.  Two  kinds  of  sensations,  the  visual 
and  auditory,  can  alone  pass  through  both  stages ;  they  alone  are 
clearly  projected  from  their  first  position  to  some  particular  spot 
or  other  of  the  outside  world.  The  fact  is,  they  alone  furnish 
materials  for  an  ulterior  localisation.  Take,  for  instance,  two 
visual  sensations.  Not  only  have  they  a  common  organic  condition, 
the  modification  of  the  open  eye,  but  besides  they  have  each  of 
them  a  special  external  condition,  the  presence  in  a  particular  spot 
of  the  outer  world  of  an  illuminated  body,  a  condition  to  which 
there  corresponds  in  them  some  precise  and  notable  character, 
according  as  the  body  is  in  one  place  or  another.  When  by 
feeling  with  the  hand  or  by  closing  the  eyelids,  we  have  proved 
their  common  organic  condition,  we  prove  by  other  feelings,  and 
by  changing  our  position,  their  different  external  conditions.  We 
have  interrupted  all  our  visual  sensations  by  the  same  act — by 
closing  our  eyelids ;  we  interrupt  our  different  visual  sensations 
in  different  manners  by  extending  our  arm  more  or  less,  by  in- 
creasing our  change  of  position,  by  covering  with  oinr  hand  the 
illuminated  surface  of  the  body  which  emits  the  rays.  Now  these 
are  the  only  differences  which  can  interest  us ;  for  these  are  the 
only  indications  which  direct  our  action  ;  they  alone  suggest  to  us 
the  number  of  steps  and  the  extent  of  the  movement  by  which, 
through  reaching  the  object,  we  reproduce  in  ourselves  some 
anterior  state  which  was  agreeable  or  useful  to  us,  or  by  which,  in 
removing  ourselves  from  the  object,  we  avoid  some  anterior  state 
which  was  displeasing  or  hurtful.  Our  attention  then  is  directed 
solely  to  these.    The  general  association  which  had  first  joined  our 
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diftVrent  visual  sensations  to  the  idea  of  the  movement  by  whiA 
our  hand  reaches  our  eye,  is  effaced  as  useless ;  the  education  of 
the  eye  is  accomplished;  useful  associations  become  established 
and  alone  subsist.  Kach  distinct  visual  sensation  is  combined witl 
the  idea  of  a  distinct  movement  of  more  or  less  length  effected  in 
one  or  another  direction  ;  it  takes  this  idea  as  its  associate  ;  hence- 
forward it  is  insei>arable  from  it.  By  this  combination  it  becomes 
situated  at  a  greater  or  less  distance,  in  one  }>lace  or  another,  but 
always  in  the  outer  world. 

*  The  sjime  reasoning  applies  to  the  place  of  auditory  sensations. 
Now  if  these  two  sorts  of  sensjitions  have  this  singular  peeuliaritj, 
it  is  because  by  a  special  i)eculiarity  there  corresj>onds  to  each 
variation  in  the  situation  of  their  distant  cause  a  precise  variation 
in  the  sensations  themselves.  We  .  .  see  .  .  .  how  the  preci« 
variations  of  the  sensation  of  sight  are  effected  by  the  adjustiaeDt 
of  the  crystalline  lens,  the  greater  or  less  convergence  of  the  two 
eyes,  the  contraction  of  the  motor  muscles  of  the  eve.  With 
respect  to  hearing,  whose  localisations  are  less  exact,  variations  less 
l)reci8e,  but  still  ])rccise,  are  furnished  by  the  greater  or  less 
intensity  of  the  whole  sensation  entering  both  ears,  and  by  the 
greater  intensity  of  one  of  the  two  c<>ni]>onent  ^ensations.  It  is 
not  the  same  with  the  other  senses.  Their  sensations  indicUe 
nothing,  or  next  to  nothing,  as  to  position.  For,  first,  a  sensation 
of  contact,  of  pressure,  of  taste  is  only  produced  when  the  external 
cause  touches  the  skin,  the  mouth  or  the  palate ;  at  a  distance  this 
cause  does  not  operate  ;  this  is  how  the  sensation  which  it  excites 
does  not  vary  according  to  distance  ;  the  localisation  remains 
checked  at  its  first  stag?,  and  we  situate  the  sensation  at  or  near 
the  ])lace  in  which  the  explorfitions  of  touch  meet  with  its  organic 
condition.  As  to  sensations  of  smell  and  heat  in  certain  cases 
and  up  to  a  certain  point,  we  are  capable  of  appreciating  vaguelv, 
by  the  force  or  feebleness  of  the  sensation,  whether  its  ongin  is 
near  or  distant ;  sometimes  we  can  even  distinguish  whether  it  is 
on  our  left  hand  or  right  ;  but  it  is  nearly  alwa3's  necessarv  to 
make  a  new  examination.  When  our  eyes  are  shut,  we  discover 
by  smelling  about,  by  turning  the  head  in  different  directions,  that 
the  smell  comes  from  a  bouquet  placed  on  a  particular  side  of  us, 
that  the  cold  comes  from  a  particular  chink.  But  we  do  not  know 
tins  with  precision  and  at  once ;  the  idea  of  a  certain  movement 
of  measurement  does  not  present  itself  immediately  by  virtue  of 
an  ancient  and  fixed  connection  and  attach  itself  to  the  sensation 


Cn/LP.  XXXIX.       PERCEPTIVE  REDINTEGRATION.  529 

so  as  to  localise  it  in  one  spot  rather  than  another  of  the  outer 
world.  Consequently  we  remain  in  suspense ;  we  are  tempted  to 
consider  our  sensation  sometimes  as  a  sensation,  sometimes  as  an 
unknown  thing  which  starts  from  without  and  enters  us.  The 
words  smelly  cold^  heat  remain  ambiguous,  and  denote  in  ordinary 
language  sometimes  the  one,  sometimes  the  other ;  this  is  because 
the  second  stage  of  localisation  has  commenced  and  broken  down. 
It  would  not  break  down  if  the  nostrils  were  placed,  like  the  ears, 
on  the  two  opi)osite  sides  of  the  head,  and  could  thus  discern  in  a 
whole  sensation  of  smell  two  sensations,  one  stronger  than  the 
other,  or  if  there  were  two  symmetrical,  distinct,  and  opposed 
portions  of  the  body  charged  to  receive  sensations  of  heat.  We 
thus  see  that  the  same  law  explains  both  the  definite  and  the  in- 
definite situation  we  attribute  to  our  sensations,  sometimes  in  the 
neighbourhood  of  the  peripheral  extremities  of  the  nerves,  some- 
times elsewhere  and  at  a  greater  distance.'  * 

§  21.  The  result  of  our  experiences  is  that  we  come  to  attain 
by  association  and  representation  a  visual  chart  of  the  body  and 
its  members,  which  is  preserved  as  a  representative  object ;  so 
that  when  we  have  a  certain  sensation,  though  we  may  not  see 
the  point  of  contact  of  the  impinging  force  with  the  organism,  we 
form  an  image  of  the  locality  and  its  appearance,  more  or  less 
definite  as  our  education  is  perfect  or  imperfect.  These  visual 
images  stand  as  signs  for  muscular  movements,  which  are  at  the 
foundation  of  our  perceptions  of  statical  attributes.  Equally 
true,  in  our  cognition  of  things  beyond  the  body,  do  these  visual 
images  stand  as  signs  for  muscular  and  tactile  experiences.  To 
resume  our  quotation  from  Taine — *  We  need  not  be  sruprised, 
tlien,  at  the  enormous  part  played  by  the  visual  atlas  in  ordinary 
life.  For  our  parts  to  recollect,  to  imagine,  to  think,  is  to  see 
internally  ;  and  to  call  up  the  more  or  less  enfeebled  and  trans- 
formed visual  image  of  things.  So,  too,  the  word  image  is 
borrowed  from  the  history  of  vision ;  strictly,  it  only  denotes  the 
cerebral  revival  of  the  optical  sensation  ;  it  is  by  extension  that 
we  have  applied  the  same  name  to  the  cerebral  revival  of  muscular 
and  tactile  sensations,  of  sensations  of  sound,  taste,  and  smell. 
By  the  same  encroachment  the  visual  atlas,  being  infinitely  more 
extended  and  much  more  readily  dealt  with  than  the  other, 
becomes  our  general  resort ;  all  our  sensations  are  transcribed 
into  it  and  find  a  place  in  it,  the  muscular  and  tactile  ones  with 

»  Ojf.cit. 
VOL.  I.  Bl  M. 
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the  rest.     In  fact,  I  have  internally  the  visual  represent^on  of 
my  body,  and  even  of  the  parts,  like  the  back,  which  I  have  not 
seen:  and  when  I    contract  a  muscle,  or  undergo  a  contact,  I 
localise  the  contraction  and  contact,  not  only  by  imagining  the 
longer  or  shorter  sensation,  which  would  conduct  my  hand  as  &r 
as  the  spot  of  contraction  and  contact,  but  further,  and  above  all, 
by  imagining  the  visual  form  and  colour  of  the  part  affected.   "It 
is  on  the  right  side,  at  the  crown  of  the  head,  on    the  knee, 
between  the  bones  of  the  left  elbow."     When  we   mentally  pro- 
nounce a  judgment  like  this,  we  mentally  see  the  coloured  form  of 
the  i>arts.     Tliis  extends  so  far,  that  usually,  in  order  to  represent 
to  ourselves  the  movement  of  the  arm  which  would  be  required 
to  measure  a  distance,  we  make  use,  not  of  muscular  images,  bat 
of  visual  images,  and  represent  to  ourselves,  not  the  prolonged 
contraction  of  our  arm,  but  the  coloured  form  of  our  arm  passed 
through  the  air  from   one  visual  jwint  to  another.      And  so  to 
estimate  the  distance  of  a  sound  we  represent  to  ourselves  by 
visual  images  the   space   which    surrounds  us,   and    situate  the 
sonorous  trembling  at  a  particular  height,  in  a  particular  direction, 
at  a  particular  point  of  distance  and  proximity,  in  the  huge  field 
surrounding  our  body  and  traversed  by  the  glance  of  the  external 
or  internal  eye.'  * 

§  22.  In  the  perceptions  we  have  thus  far  been  considering, 
namely  those  of  statical  attributes,  the  object  is  regarded  as  pre- 
dominantly at  rest,  and  known  to  us  through  subjective  activity. 
Closely  connected  with  these  are  the  perceptions  of  statico- 
dynamical  attributes,  wherein  there  is  a  cognition  of  action  and 
reaction  of  subject  and  object  (Chap.  XIV.  §  2).  The  perceptions 
of  the  former  class  are  characterised  by  extension  ;  they  are  per- 
ceptions of  motion  limited  extensively ;  the  latter  are  perceptions 
of  motion  limited  intensively.  In  the  latter,  force-relations  are 
prominent ;  in  the  former,  space-relations.  That  the  two  are 
very  firmly  united  in  perceptions  is  evident.  We  have  already 
discovered  that  our  presentative  experiences  are,  not  of  motion  or 
resistance  singly,  but  invariably  of  motion  and  resistance.  Since 
wherever  there  is  action  there  must  be  reaction,  the  variations  in 
the  degree  of  resistance  experienced  at  once  give  the  perception 
of  statico-dynamical  relations.  These  relations  we  have  men- 
tioned in  a  former  part  of  this  work  (Chaps.  XII.,  XIV.,  XVII.), 
and  they  are  attained  through  sensations  of  touch  and  muscular 

*  Ojf.  cit. 


I'EIICEITIVE   REDINTEGRATION. 


531 


pressure  originating  from  the  exferiiiil  object  and  seiiHiitions  of 
muscular  tenaioo  and  musuular  motion  originating  subjectively. 
Amoug  them  all  relations  of  quantity  as  inteogive  are  the  moat 
prominent ;  though  of  course  relations  of  co-existence  and  suc- 
cession are  also  of  account. 

5  23.  Aa  in  the  case  of  statical  attributes,  so  also  with  those 
we  are  now  considering,  it  is  true  that  perception  of  thera  through 
the  other  senses  is  effectetl  by  assoc'iat.ion  with  touch  and  mus- 
cular feeling.  On  seeing  a  body  we  judge  it  to  he  hard  or  soft, 
tough  or  brittle,  rough  or  smooth,  resilient  or  irresilieiit,  upon  the 
belief  that,  if  we  touched  or  handled,  it  would  be  found  so.  And 
our  belief  is  based  nyKixi  prior  experiences  of  certain  appearances 
to  the  eye  having  been  associated  with  certain  tactual  and  mus- 
cular experiences.  In  like  manner  certain  sounds  have  heen 
associated  in  our  experience  with  certain  bodies  of  given  statico- 
dynamical  character ;  so  also  of  smell,  taste,  and  the  systemic 
sensations. 

§  24.  We  have  heretofore  seen  (Chaps.  XII.,  XIII.)  that 
motion  is  a  priroordiaJ  and  unanalysable  experience,  (^ur  per- 
ception of  motion,  therefore,  is  fundamental,  and  always  accom- 
panied with  an  alternative  perception  of  resistance.  These  i>er- 
eeptions  are  originally  attained  through  muscular  experienees, 
though  followed  very  closely  hy  perceptions  reached  through 
other  sensibilities.  Visible  movement  is  iierceived  hy  the  change 
of  the  image  upon  the  retina,  and  by  the  movements  of  the  eye 
and  its  muscles;  by  the  latter  the  direction  of  movement  is 
measured,  its  duration  and  its  velocity,  also  a  quick  movement 
exciting  a  different  feeling  from  a  slow  one.  From  velocity  thus 
judged,  and  from  associations  enabling  us  to  detennine  mass  and 
size  by  the  organs  of  sight,  we  are  enabled  to  infer  the  statico- 
dynamical  attributes  of  bodies  which  we  see  but  do  not  touch. 
In  this  estimate  differences  of  colour  also  aid.  iSo  also  sensations 
of  hearing  enable  ua  to  infer  by  association  the  same  class  of  attri- 
butes. A  i^articular  sound  is  aascieiated  with  a  particular  body ; 
variations  in  this  sound  with  differences  of  distance,  direction, 
and  velocity.  One  sound  suggests  a  falling  rock;  another,  rush- 
ing water;  another,  thunder;  another,  rustling  leaves,  and  in 
each  case  with  all  their  associations.  Similarly,  though  with  leas 
certainty,  in  the  case  of  the  other  senses. 

5  25.  Of  the  measures  of  stati co-dynamical  attributes  we  need 
not  ejieak,  inasmuch  ns  they  are  sufficiently  familiar  to  every  one 


532      DFA'ELOPMENT  OF  STATES  OF  CONSCIOUSNESS.   PaetVI. 

who  has  a  modi^rate  acquaintance  with  the  physical  sciences.  It 
is  sufficient  to  say  that  they  resolve  themselves  into  measure- 
ments of  relative  resistances,  and  are  ultimately  referrible  to  mus- 
cuLir  exj)eriences ;  the  standards  employed  being  substitutes  for, 
hut  still  representing,  those  exj^eriences. 

§  26.  In  the  ratio  that  we  come  to  exi>erience  sensation? 
which  are  aroused  by  external  agencies,  to  which  we  are  not  able 
to  assign  definitely  statical  attributes — magnitude,  figure,  aud 
I)osition — we  begin  to  have  an  experience  of  dynamical  attributes 
of  IxKly.  Where  extensive  quantity  is  reduced  to  a  minimum  of 
appreciation,  and  intensive  quantity  is  the  only  or  the  chief 
element  of  cognition,  we  perceive  what  are  called  dynamical  attri- 
butes, in  the  i)erception  of  which  the  subject  is  relatively  passive 
and  the  object  active. 

§  27.  The  dynamical  attributes  of  body  are  not  only  distio- 
guirthed  by  their  degrees  of  intensity  of  effect,  but  also  accordini? 
to  their  varying  modes  of  presentativity.  Heat,  light,  sound, 
odour,  colour,  taste,  are  names  expressing  some  of  these  different 
modes.  They  are  all  modes  of  motion.  Subjectively,  we  cognise 
different  feelings  ;  objectively,  different  forces. 

§  28.  The  attributes  of  body  which  I  have  referred  to  ai? 
statical  art*  comm(>n  attributes  which  are  uniformly  connecttJ 
with  all  experiences  of  the  external  world.  Size,  figure,  and 
position  belong  to  all  bodies  which  resist,  and  are  thought  to 
Ixdong  to  all  agencies  which  affect  the  organism  from  the  ex- 
ternal world,  even  though  we  cannot  define  them.  Force  is  als«'> 
attributed  to  all  such  agencies.  But  the  modes  in  which  force 
operates,  varying  according  to  the  varying  reactions  of  organism 
and  environment,  since  they  are  not  universal  in  our  experience, 
are  regarded  on  their  objective  side  as  contingent  or  conditional 
attributes  of  body;  so  also  with  the  ])ai*ticular  modes  in  which 
spact»-attributes  are  presented,  and  the  combinations  of  smoe- 
attributes  and  force-attributes  which  we  call  statico-<lynami«il. 

§  29.  Our  perce])tion  of  external  objects,  then,  involves  a 
union  by  association  of  various  experiences,  differing  in  all  the 
respects  which  are  indicated  by  these  differences  of  attributes  we 
have  been  considering.  Some  of  these  experiences  occur  together, 
as  the  touch  and  the  taste  of  a  morsel  in  the  mouth,  or  the  com- 
binations of  colour  and  visible  extension  perceived  through  the 
eye;  others  which  are  absent  are  represented  with  more  or  less 
certainty,  according  to  the  strength  of  association,  and  attributes 
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are  hence  inferred.  I  see  on  my  table  an  apple.  I  infer,  by 
association  and  representation,  the  tactile  exj)erienees  of  handling 
it,  the  odour  and  the  taste.  From  the  sight  of  a  distant  flame,  I 
infer  its  heat.  The  sides  of  a  solid  which  are  concealed  from  my 
sight  I  believe  to  be  the  same  as  the  side  I  do  see,  or  different 
from  it,  according  to  circumstances.  The  mechanical,  physical, 
cheniical  attributes  of  bodies  we  infer  from  present  experiences, 
which  call  up  associated  past  experiences.  The  guaranty  of  the 
correctness  of  our  inferences  is  the  uniformity  of  nature. 

§  30.  It  follows  that  perception  is  much  more  than  cognition 
of  presentative  impressions;  and  hence  it  is  true  that  the  same 
presentative  impression  may  have  a  totally  different  meaning  in  the 
minds  of  different  individuals.  The  whole  of  a  person's  cognitive 
acquisitions  determines  the  representations  which  the  mind  makes 
in  connection  with  a  given  presentation  or  set  of  presentations ; 
and  the  associations  of  one  are  widely  different  from  those  of 
another. 

§  31.  The  part  which  volition  plays  in  perception  is  that  of 
directing  and  controlling  the  attention.  This  latter  is  sometimes 
involuntary,  and  sometimes  voluntary.  Out  of  the  multitudes  of 
impressions  made  upon  the  mind  through  sensational  channels, 
the  i)ower  of  choice  exists  to  select  some  and  reject  others,  thus 
to  hold  the  attention  upon  those  selected,  and  to  get  rid  of  what 
is  displeasing.  Of  course,  this  power  of  choice  can  be  educated ; 
and  by  educating  the  attention,  a  high  degree  of  perceptive  dis- 
crimination may  be  reached. 

§  32.  It  remains  to  be  observed  that  this  special  examination 
of  the  perceptive  process  accords  with  the  results  of  our  general 
analysis  of  external  things  (Chap.  XIII.).  What  we  perceive  as 
in  a  world  external  to  the  mind  is  things  which  are  related  to 
one  another  and  to  the  perceiving  subject.  It  is  then  obvious 
that  relativity,  consistency,  and  an  ability  to  present  themselves 
to  the  perceiving  subject,  appertain  universally,  and  thus  neces- 
sarily, to  these  things  perceived.  Nor  does  it  need  any  argument 
to  show  that  extension  and  force,  in  like  manner,  are  inevitably 
ascribed  to  the  objects  of  perception.  Though  we  may  not  be 
able  always  to  define  the  extension  attributes,  yet  we  do  cognise 
their  force-relations ;  and  force,  as  we  have  seen,  implies  motion, 
motion  implies  something  occupying  space,  and  the  occupation 
of  space  implies  magnitude,  figure,  and  position  of  some  sort  or 
degree.     Moreover,  all  resistance  implies  extension,  and  the  expe- 
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rience  of  resistance  is  an  essential  and  universal  one  in  connection 
with  force. 

§  33.  Thus,  uniform  and  universal  experiences  must  needs 
generate  inseimrable  associations  in  our  perceptions  of  the  ex- 
ternal world,  which  are  transmitted  from  one  individual  to  another 
by  heredity,  and  are  developed  with  rapidity  and  certainty  in  the 
individual's  experience  by  the  processes  of  attention,  association, 
and  representation.  Though  the  external  world,  in  the  operation 
of  its  multifold  and  multiform  forces,  furnishes  the  material  for 
perception,  after  all  it  is  the  inner  p^wer  of  the  mind*s  activities 
that  gives  to  this  material  its  order  and  meaning  in  consciouf^ 
ness. 

PERCEPTION   OF  THE   INTERNAL   WORLD. 

§  34.  Internal  objects  of  perception,  in  the  sense  in  which  the 
ambiguous  terms  internal  and  external  are  employed  with  respect 
to  this  process,  are  ideas.  This  means  that  they  are  cognitions, 
to  have  an  idea  and  to  know  that  we  have  one  being  the  same 
thing;  and  these  cognitions,  as  we  have  seen,  are  presentative 
or  representative.  But  the  only  sense  in  which  the  term  percep- 
tion can  have  any  significance  with  regard  to  cog^nitions  is  when 
cognitions,  as  such,  are  made  the  objects  of  attention,  that  is, 
when  the  mind  acts  reflectively.  Hence,  so-called  internal  per- 
ception has  to  deal  only  with  representative  cognitions  on  their 
presentative  side.  And  since  these  cognitions  are  subject  to  all 
the  laws  of  redintegration,  those  intuitions  which  we  are  now 
considering  are  ideal  integers  formed  by  associations  effected 
through  the  past  and  present  actions  and  reactions  of  organism 
and  environment.  Internal  perception  is  the  cognition  of  states 
of  consciousness  and  their  relations ;  the  processes  involved  are 
simply  those  of  redintegration ;  and  hence  we  need  give  the 
subject  no  further  consideration.* 

*  In  this  and  several  succeeding  chapters  we  pass  over  ground  which  has  been 
pretty  thoroughly  worked  by  psycljologists.  Especially  is  this  Irne  of  the  subiect 
of  perception.  It  is  difficult  to  add  to  what  has  been  said  by  the  two  Mills, 
Bain,  Spencer,  and  Taine.  I  do  not  assume,  therefore,  to  give  anything"  more 
than  an  outline  treatment  of  the  topic  of  percept  ive  redintegration,  referrine  the 
reader  especially  to  tlie  authors  I  have  just  named  for  more  complete  and  detailed 
expositions.  A  similar  brevity  will  be  adopted  with  respect  to  memory,  generali- 
sation,  reasoning  and  imagination;  an  exhaustive  consideration  of  those  subiects 
would  properly  enough  fiU  a  space  greater  than  that  allowed  for  this  whole 
work. 
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CHAPTER   XL. 

REMINISCENT  REDINTEGRATION— MEMORY, 

§  1.  The  chapters  immediately  preceding  have  made  it  clear 
that  no  perception  takes  place  which  does  not  involve  memory  or 
reminiscence ;  and,  at  a  much  earlier  stage,  we  discovered  that 
no  cognition  at  all  occurs  within  our  experience  which  does  not 
postulate  representation.  Hence  the  re-cognition  of  past  experi- 
ences pervades  all  redintegration. 

§  2.  Memory  involves  processes  and  conditions  of  peri^etuating 
or  storing  up  experiences  which  may  be  made  the  subject  of 
reminiscence  and  the  processes  and  conditions  of  recalling  those 
experiences.  The  latter  we  have  recently  considered  in  our 
examination  of  the  factors  and  our  exposition  of  the  laws  of 
the  development  of  states  of  consciousness.  The  former  passed 
under  our  review  in  our  study  of  the  genesis  of  such  states.  As 
supplementary  to  what  has  been  set  forth  in  these  places,  there 
are  some  remarks  which  properly  may  be  made. 

§  3.  The  registering  of  experiences,  it  appears,  is  accom- 
plished by  a  modification  of  the  nervous  structure,  making  the 
part  affected  more  susceptible  to  a  recurrence  of  the  same  move- 
ments which  took  place  in  the  originjil  stimulation.  The  greater 
the  amount  of  force  brought  to  bear  in  affecting  the  nerves,  the 
more  complete  and  permanent  will  be  the  modification,  and  hence 
the  more  indelible  will  be  the  registry.  The  greater  the  quantity 
of  sensation,  extensive,  intensive,  or  protensive,  the  stronger  will 
be  the  impression.  If  the  experience  is  pleasurable,  the  mind 
dwells  upon  it,  thus  continuing  the  experience.  Rei)etition  works 
the  same  result.  Hence  we  found  it  true  (Chap.  XXXV.)  that 
the  experiences  most  permanently  impressed  upon  consciousness 
are  those  upon  which  the  greater  amount  of  attention  has  been 
fixed.  This  is  in  accord  with  the  other  laws  of  redintegration, 
for  it  is  quantity  of  sensation  and  pleasurable  interest  in  repre- 
sentations which  detain  the  attention,  and  enable  the  acting 
forces  to  impress  the  experience.  It  follows  that  those  states 
most  indelibly  stamped  upon  the  mind  are  more  apt  to  be 
recalled ;  in  fact,  indelible  impression  means  nothing  more  than 
frequency,  and  comparative  vividness  or  definiteness  of  represen- 
tation, together  with  voluntary  control ;  in  short,  revivability. 


faintnesB.  In  trutb,  tten,  this  representation^ 
citation  of  the  same  nervous  tracts  excited  j 
ence,  Tbat  such  a  re-excitation  does  not  eqaa 
sify  the  original  excitation  is  patent,  ein 
tensity  makes  the  difference  between  presenti 
tive  cognition.  There  in  also  tlie  further  differ* 
tbat  ap|>arently  there  is  no  need  of  the  re-excita 
the  periphery  in  order  to  reproduce  the  state  of  t 
a  person  becomes  blind  he  may  still  recall  visiu 
experienced  before.  But  if  the  entire  set  of  visn 
the  line  of  connection  between  the  retina  and  t 
were  extirpated  or  disabled,  it  may  well  he  tlou 
recall  images  of  sight.  Possibly  an  excitation  a 
to  which  afferent  visual  nerves  run,  would  be  suffi 
as  yet  tell. 

5  5.  There  seems  to  be  a  circulatory  system  o1 
A  aensation  is  aroused  by  impact  at  the  peripherj 
nervous  motion  to  centres  and  resistance  at  those 
motion  is  augmented,  diminished,  eoncentratei 
From  sensory  centres  it  piisses  to  motor  centres,  t 
after  concentration  in  higher  sensory  or  ideational 
motor  centres  it  is  radiated  or  directed  accordiDj 
efferent  activity  toward  the  periphery,  there  to  cr 
ments  which  are  again  returned  to  the  centrei 
nerves  are  veins,  the  motor  are  arteries  of  tht- 
the  brain  is  the  lieart  where  the  intlowing  cuttbi 
are  received,  and  whence  they  are  distributed  f< 
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lensational  experience.  The  thought  of  a  delicious  morsel  excites 
jjihe  saliva,  the  thought  of  a  i)recipice  a  shrinking,  a  bright  h'ght 
^g^  closing  of  the  eyes  perhaps  or  a  movement  toward  or  from,  the 
,  approach  of  an  enemy  a  frown  or  a  clenching  of  the  hands.  The 
^-^facts  in  connection  with  the  expression  of  emotions  show  that 
^both  the  outer  and  the  inner  periphery  are  affected  very  percep- 
tibly  by  the  presence  of  representative  cognitions,  and  these  affec- 
tions  generating  pleasure  or  pain  accomplish  new  excitations,  thus 
giving  rise  to  new  ideas  and  so  on  round  the  circle  for  ever  while 
consciousness  lasts.  The  more  strongly  a  representative  cognition 
is  dwelt  upon,  the  more  complete  the  concentration  of  attention, 
the  wider  the  circuit,  the  more  extended  the  radiation,  and  thus 
the  more  nearly  does  the  experience  approach  to  full  sensational 
realisation,  until  sometimes  it  does  pass  into  an  actual  sensational 
renewal  of  the  original  state.  The  influence  of  erotic  ideas,  before 
cited,  is  a  striking  example  of  this.  From  all  the  facts  we  are  war- 
ranted in  concluding  that  reminiscence  is  the  revival  of  former  sen- 
sational experiences  in  greater  or  lesser  degree  by  means  of  stimuli 
supplied  directly  from  the  centres  by  currents  along  motor  nerves, 
either  within  the  central  system  or  within  the  peripheral  system 
at  varying  distances  from  the  centres. 

§  7.  That  representation  which  is  essential  to  the  continuance 
of  a  given  state  is  not  reminiscence,  though  it  involves  the  same 
power.  It  is  probably  accomplished '  by  automatic  force  sup,)lied 
directly  from  the  centres  affected  by  the  sensational  stimulus.  It 
is  really  a  subsidence  of  the  motion  which  originated  the  sensation 
and  has  passed  on.  The  same  thing  is  seen  in  after  sensations, 
like  some  of  those  of  colour  which  we  experience  upon  closing  the 
eyes,  or  of  taste  when  the  substance  causing  the  taste  is  removed. 
Of  course  if  the  attention  is  held  upon  a  presentative  object  the 
appropriate  motor  currents  will  be  in  operation,  and  upon  inter- 
missions of  the  sensational  stimulus  from  without  will  supply 
an  automatic  stimulus  through  motor  nerves,  thus  maintain- 
ing the  integrity  of  the  experience  by  a  continuous  representa- 
tion. 

§  8.  We  are  able  to  distinguish  our  representative  cognitions 
by  their  difference  in  vividness  from  presentative  cognitions, 
because  in  the  normal  state  of  consciousness  there  is  no  time 
when  sensations  are  absent.     If  all  sensibility  to  external  irnpres- 

'  I  am  now  speaking  of  the  physical  side,  it  must  be  borne  in  mind. 
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sions  were  removed  and  at  the  same  time  rei)re8entative  processes 
were  at  work,  only  the  presentative  side  of  our  cogrnitions  would 
be  before  us,  and  we  should  esteem  all  that  appeared  as  sensation- 
ally happening  tx>  us.     The  train  of  events  would  be  sensationally 
real.     In  dreams  and  similar  states  we  cognise  the  occurrences 
and   pictures  as  sensational  and  not  ideal,  presentative  and  not 
representative.    In  the  normal  state  of  consciousness,  however,  we 
compare  our  train  of  representative  experiences  with  onr  train  of 
presentative  experiences,  note  the  difference  between  them,  note 
also  the  underlying  resemblances,  and  believe  that  the  former  once 
occurred   to   us  with   the    same  vividness   as   the    latter.     Tliis 
procedure  we  express  in  saying  we  remember  a  certain  experience 
to  have  happened  to  us;  and  with  the  images  brought  up  by 
memory  goes  belief  as  to  their  actual  occurrence  in  sensational 
experience. 

§  9.  That  which  on  the  physical  side  is  a  re-excitation,  on  the 
mental  side  is  an  image  of  memory.  In  the  words  of  Taine: 
*  Every  sensation,  weak  or  strong,  every  experience,  great  or  small, 
tends  to  revive  by  means  of  an  internal  image  which  repeats  it 
and  is  itself  capable  of  repeating,  even  after  long  pauses  and  this 
indefinitely.  But  as  sensations  are  numerous  and  are  at  every 
moment  replaced  by  others  without  truce  or  termination  up  to 
the  end  of  life,  there  is  a  conflict  of  preponderance  between  these 
images,  and  though  all  tend  to  revive,  those  alone  do  so  which 
have  the  prerogatives  required  by  the  laws  of  revival  ;  all  the 
others  remain  incomplete  or  null,  according  to  the  laws  of  oblitera- 
tion. By  force  of  this  double  law  groups  of  efficacious  aptitudes 
are  constantly  becoming  inefficacious,  and  imjiges  are  falling  from 
the  state  of  actual  to  that  of  possible  existence.  Thus  human 
memory  is  like  a  vast  reservoir,  into  which  daily  experience  is 
continually  pouring  different  streams  of  tepid  waters ;  these  waters, 
being  lighter  than  the  others,  rest  on  the  surface  and  cover  them  ; 
then,  growing  cold,  in  their  turn  they  descend  to  the  bottom  by 
portions  and  degrees,  and  it  is  the  last  flow  that  constitutes  the 
new  surface.  Sometimes  a  particular  stream,  from  being  swollen 
or  having  a  higher  fall,  warms  ancient  inert  layers  below,  and  then 
they  remount  to  the  light ;  the  chance  of  the  flow  and  the  laws 
of  equilibrium  have  warmed  a  certain  layer  so  as  to  place  it  above 
the  rest.  The  shape  of  the  reservoir,  the  accidents  of  temperature, 
the  various  qualities  of  the  water,  sometimes  even  shocks  of  earth- 
quake, all  bear  part  in  this ;  and  many  authentic  instances  show 
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us  deep  layers  uplifted  suddenly  and  entire  to  the  surface,  some- 
times superficial  layers  plunged  suddenly  and  entire  below.'  * 

§  10.  Memory  is  both  involuntary  and  voluntary.  One  thing 
suggests  {mother,  and  our  thoughts  go  on  calling  up  a  whole  train 
of  past  experiences  involuntarily.  But,  beyond  this,  when  any 
])leasurable  interest  detains  the  attention  we  find  ourselves  in  the 
position  of  trying  to  remember  something  or  of  voluntarily 
modifying  the  train  of  reminiscences.  Let  us  see  what  occurs  in 
such  a  case.  I  am  writing  a  letter  to  a  friend  telling  him  what  I 
did  yesterday.  I  went  to  ride  in  the  country,  and  saw  a  house 
which  particularly  attracted  my  attention.  My  present  interest 
is  to  convey  to  my  friend  an  idea  of  that  house,  and  I  proceed  to 
describe  it.  Probably  the  word  house  comes  to  my  mind  together 
with  a  picture  more  or  less  definite  of  the  building  in  question. 
The  idea  house  brings  up  a  multitude  of  associated  words  or 
images  answering  to  colour y  size,  material^  etc.  I  detain  the 
attention  upon  each  one  of  these  till  the  particular  items  of  colour, 
size,  or  material  come  into  my  mind  and  are  written  down.  The 
colour  white  instantaneously  arises  when  colour  is  suggested.  I 
think  of  red^  but  with  my  attention  fixed  upon  this  particular 
house  white  displaces  and  expels  redy  and  I  associate  white  with 
the  house  in  the  belief,  whose  certainty  is  dependent  upon  the 
promptness  and  irresistible  pertinacity  with  which  the  idea  white 
returns,  that  the  house  I  saw  was  white.  I  remember  clearly 
that  the  house  was  white.  If  I  called  it  red,  it  would  cease  to 
be  the  house  I  saw  yesterday.  I  go  on  with  my  description. 
Presently  windows  occur  to  my  thought ;  the  idea  house  is 
inseparably  associated  with  the  idea  windows  in  my  experience. 
I  remember  the  house  had  windows.  I  fill  out  the  picture  with 
one,  then  two  windows  to  a  story  on  one  side.  There  is  then  an 
indistinctness.  My  associations  of  houses  are  such  that  a  house 
might  have  one,  two,  three,  or  many  windows  on  one  side.  My 
recollection  is  here  at  fault ;  I  do  not  remember  whether  there 
were  two  or  three  windows  on  that  side ;  I  try  to  remember  how 
many  there  were ;  I  do  this  by  detaining  the  attention  upon  that 
side  in  the  expectation  that  by  remembering  a  contiguous  part 
of  the  picture,  its  neighbour  will  be  aft^r  a  time  reproduced.  I 
thus  make  an  effort  to  remember.  The  side  with  two  windows 
and  the  side  with  three  in  alternation  appear  in  the  picture. 
Finally  I  remember  that  I  changed  my  point  of  view,  and  looked 

»   On  iHtelligencCy  Bk.  II.  Chap.  II. 
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bark  as  I  was  pasHing;  thiMi  the  whole    pictiirp   changes,  •tod  I 

nMiU'inher   (iistiiK'tlv  the    third   window    s^een    from    the  altered 

|K)sition.      Anotlier  instance  is  that  of  names.       I   remember  i. 

IMTKon  I  saw  a  ft»w  dnya  ago.      His  face  is  distinctly  represented. 

Every Ixnly  whom  I   have  met  has  had  a   name,  this  e3q)erience 

hein^  a  uniform   one ;    hence  the  idea  name  ocenrs   to  me  as 

expnjssing    sometlnng  bi'longing   to   this    person,  yet    I   canD^t 

remember  the  name.     I  try  to  remember  it   and  make  this  trial 

by  fixing  tlie  attention  ujwn  this  jierson  and   at  the  same  time 

n|M)n    the    idea,  usually  the  word  name.      A    variety  of  ikmiw^ 

suggest  themselves,  Srnithy  Jozies,  Browriy  Robinson.      Perhajis 

IIS  tlu»  name  Rnnvn  comes  up,  it  attaches  itself  to  the  idea  of  this 

jMTsoii  so  strongly  and  unequivocally  that  I  say  to  myself,  *  Yei% 

I  HMuember  now,  it  was  Rrown.'      Perhaps  none  of  the  names  do 

this,  and  I  pjvti(»ntly  or  imi>atiently  wait  for  other  n.imes.     Finally 

th(»  right  one  comes,  or  T  become  tired  and  turn    my  attention  to 

some  other  matter,  deciding  that  I  cannot  rememl^er.     These  two 

(»xam]»lt»s  an»  typical  of  all  the  experiences  of  trying  to  remember. 

It  is  simply  interruption  of  the  ciurent  of  representations  by  fixing 

the   attention  upon  some  representative  object.      That  which  is 

n'membered  revives  something  similar  which  contains  particulars 

of  the  image  which  are  not  contained  in   the  first  image;    thoir 

presence  in  the  second  and  i)erhaps  in  many  other  similar  imaije> 

n'curring  makes  us  b»»lieve  that  we  have  forgotten   similar  jiar- 

ticulars  which  should  be  in  the  first.     Frequently  or  usii;illv  the 

second  n»pr(»sentation  is  a  concept  or  general  name   bringing  up 

assiH'iations  of  many  exj)eriences.     These  secondary  association!? 

make   us  awan*  that  tlu*  n^presentation  of  the  object  primarily 

before  us  is  im]>erfect,  and  also  point  out  wherein  the  imperfection 

lies.    The  voluntary  part  is  detaining  the  attention  ;  then  by-and- 

by  images   an*  sup]>liiHl  involuntarily,  which    are    recognised  a^ 

b«»longing  to  the  representative  object  \\\yon  which  the  attention 

is  kt^pt  fixed.     Whether  or  not  these  images  come,  or  what  image? 

appear,  (le]u»nds  up»m  the  laws  of  associat  ion  and  representation.    In 

th(*  n»vival  of  experiences  under  these  circumstances  unconscious 

red iut (ignition  is  very  ])rominently  exemplified. 

§  11.  We  remember  the  perceptions  of  past  experience  in  their 
relations  of  co-existence,  sequence,  quality,  and  quantity.  Not 
only  do  W(»  remember  experiences  of  the  Non-Ego  world,  but 
also  our  memory  is  very  largely  of  the  integrations  formed  by  our 
own  mental  activities.     ^Ic^mory  is  made  up  not  merely  of  repre- 
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sentations,  but  of  re-represeutations  of  high  degrees  of  complexity. 
The  higher  integrations  are  more  apt  to  be  revived  because  they 
involve  a  greater  amount  of  repetition.  What  forms  these  integra- 
tions take  we  shall  see  in  greater  detail  in  the  succeeding  chapters. 
The  objects  which  memory  brings  up  are  chiefly  representations  of 
the  objects  of  sight  and  hearing.  We  remember  the  pictures  of  the 
world  about  us  which  the  visual  perceptions  with  their  associations 
fix  in  experience,  and  also  the  auditory  experiences  connected 
therewith,  far  more  readily  than  the  perceptions  otherwise  attained. 
When  we  refer  to  language,  the  truth  of  this  assertion  will  be 
evident.  In  addition  to  the  pictorial  or  panoramic  representations 
of  the  external  world,  words  seen  and  heard  fill  the  most  important 
place  among  the  images  of  reminiscent  redintegration.  With 
nearly  every  representation  comes  a  name  or  set  of  names,  and 
eince  all  memory  involves  a  cognition  of  agreement  and  difference, 
proix)sitions  expressive  of  the  agreements  or  differences  noted  are 
made  use  of  constantly  in  all  reminiscent  thought.  *  Thinking- 
aloud,'  so  frequently  observed,  is  an  evidence  of  this.  Though 
the  use  of  language  is  more  conspicuous  in  some  other  modes  of 
redintegration  soon  to  be  examined,  it  is  by  no  means  absent  in 
reminiscence. 

§  12.  Reminiscence  exhibits  the  differentiating  processes  of 
mental  activity.  Objects  succeed  each  other  in  trains  incessantly 
moving.  Hence  the  laws  of  representation  rather  than  those  of 
association  express  the  facts  of  which  science  takes  account  in 
connection  with  memory.  We  review  objects  and  associations  of 
objects,  but  the  process  of  reviewing  is  not  association  ;  it  is  repre- 
sentat  ion.  That  we  must  revive  integers  is  certain,  because  our 
original  experiences  are  all  integers. 

We  perceive  wholes,  because  all  our  cognition  is  of  agreements 
in  differences,  and  the  process  of  cognising  is  integrating  the 
likenesses  in  experience.  In  reminiscence,  therefore,  we  must  at 
least  recall  things  having  a  consistency  sufficient  to  make  them 
appreciable  integers.  As  to  the  connection  of  objects  in  represen- 
tation, since  the  process  is  one  of  reproducing  jmst  experiences, 
it  follows  that  if  an  object  be  represented  its  connections  in  co- 
existence and  sequence  will  be  represented  also,  or  at  least  some 
of  them  ;  and  all  are  liable  to  be  reproduced.  The  course  of 
simple  representation,  however,  is  modified  by  the  circumstance 
that  new  sensations  are  continually  being  excited  by  the  environ- 
ment.    The  attention  is  fixed  upon  these,  and  the  train  of  recoUec- 
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tion  is  broken  up.  It  is  also  broken  up  by  the  detention  of  the 
mind  upon  a  pleasurable  representative  object.  Now  since  like 
experiences  occupy  like  tracts  in  the  nervous  system  and  are  there 
registered  in  the  manner  we  have  before  considered,  that  excita- 
tion which  is  the  physical  side  of  an  experience  will  propagate 
itself  and  arouse  like  experiences  which  have  been  stamped  upon 
contiguous  tracts,  but  which  in  the  original  sensational  experience 
were  not  in  contiguity  either  of  time  or  place.  Hence  in  repre- 
sentation there  is  a  tendency  not  alone  to  represent  contiguities 
but  also  experiences  like  the  one  upon  which  the  attention  is  fixed. 
(See  also  Chap.  XXXII.  §  19  «.) 

§  13.  The  contiguities  we  remember  are  either  resemblances 
or  dissimilarities,  likenesses  or  differences,  really  Integrations 
redintegrated  with  the  primary  experience  by  some  degree  or 
condition  of  likeness.  All  integrations  have  a  relativity  to  some 
other  integrations,  and  to  this  extent  are  redintegrated  with  them. 
All  cognition  and  recognition  involve  a  cognition  of  agreement 
and  difference,  consistency  and  relativity  in  their  objects. 

§  14.  The  voluntary  discipline  of  memory  is  accomplished 
chiefly  by  repetition.  *  Committing  to  memory,'  *  cramming,'  are 
processes  of  fixing  in  the  memory  by  artificial  rej)etition.  That 
this  is  tolerably  effectual  we  all  know,  but  it  is  greatly  improved 
in  effectiveness  if  a  pleasurable  interest  can  be  induced.  Under 
the  latter  circumstances  the  lesson  is  learned  with  far  greater 
rapidity  and  far  greater  certainty  of  retention. 

§  15.  Pleasurable  interest  is  so  controlling  in  matters  of  re- 
miniscence that  painful  experiences  of  our  past  life  are  largely 
excluded.  We  can  remember  the  fact  of  a  sickness,  but  the 
painful  feelings  of  that  illness  we  cannot  reproduce  save  very 
faintly,  and  the  mind  does  not  even  love  to  dwell  uj^on  the  fact. 
It  speedily  gives  way  to  some  more  pleasant  recollection.  Visual 
and  auditory  symbols  of  painful  experiences  which  are  associated 
with  the  latter  will  come  into  the  train  of  reminiscence.  If, 
however,  there  is  any  revival  of  the  feeling  of  pain  these  S3rmbols 
fly  out  of  consciousness;  but  very  frequently,  so  far  are  they 
from  reproducing  the  former  pain  that  they  actually  produce 
pleasurable  feeling  through  other  associations.  I  remember  that 
my  eyes  were  very  sore  from  snow-blindness  the  night  after  I 
descended  from  Monte  Rosa,  but  my  recollection  of  this  circum- 
stance only  excites  feelings  of  2)leasurable  pride  and  vanity  over 
the  achievement. 
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§  16.  Habitual  conjunctions  in  past  experience,  \^hether 
brought  about  by  the  uniformity  of  nature  in  the  external  world, 
or  through  voluntary  direction  toward  the  things  upon  which  the 
mind  loves  to  dwell  by  preference  either  ancestrally  or  experi- 
entially  organised,  possess  the  Held  of  memory  and  make  up  the 
greater  part  of  our  reminiscent  redintegration.  They  constitute 
our  mental  Jicquisitions  which  we  can  depend  upon  to  reproduce 
at  will. 

§  17.  There  are  many  interesting  facts  to  be  noticed  with 
respect  to  suspension  and  failure  of  the  reminiscent  powers  and 
with  regard  to  abnormal  developments  of  memory.  Some  of  these 
we  shall  have  occasion  to  remark  in  subsequent  chapters. 


CHAPTER   XLI. 

CONCEPT  I VE  REBINTEORA  TION—  CONCEPTION 

ABSTRACTION,  ETC. 

§  1.  We  now  pass  to  the  examination  of  that  phase  of 
redintegration  which  produces  representative  cognitions  of  the 
fourth  and  fifth  degrees  (Chap.  XXXVII.  §  12).  Here  we  come 
upon  a  higher  and  more  complete  synthesis  of  the  external  and 
the  internal,  a  process  of  more  elaborate  integration,  of  condensa- 
tion and  concentration  of  knowledge,  making  one  symbol  stand 
for  many  experiences,  and  thus  greatly  extending  the  reach  of 
cognition. 

§  2.  The  law  of  association  (Chap.  XXXV.  §  15)  expresses  the 
facts  of  the  process  of  integration  which  goes  on  continuously  in 
consciousness.  Similarities  are  united,  forming  wholes  when  the 
parts  are  contiguous  and  homogeneous,  and  forming  aggregations 
or  clusters  of  integers  when  they  are  not  contiguous  or  are  less 
homogeneous.  Where  objects  are  not  united  as  parts  of  a  whole 
their  aggregation  implies  features  of  community  through  which 
the  association  is  made. 

§  3.  Where  two  objects  are  cognised  as  agreeing,  the  agree- 
ment may  be  complete,  in  which  ca«e  the  two  are  immediately 
merged  into  one  object  and  constitute  one  integer.  This  is  per- 
ception.    The  union  of  two  or  more  objects  in  co-existence  or 
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H<*quoniM'  is  alst)  iK*n*eptiou,  the  agreement  not  being  so  complete 
as  to  allow  of  complete  merger.  But  there  is  a  further  operation 
involved.  When  two  objects  are  perceived,  as  two  bricks  Iving 
neiu"  each  other,  we  have  observeil  that  certain  attributes  are 
perceived.  We  perceive  what  we  call  magnitude  or  bulk,  figure, 
and  [Kisition.  We  mean  by  this  that  these  objects  agree  with  eaili 
other  in  certain  relations  to  the  i)erceiving  subject  which  certain 
other  objects  we  have  perceived  have  had  also.  In  other  woKk,w 
classify  these  objects  with  certain  other  objects  by  certain  resem- 
blances. Similarly  with  statico-dynamical  attributes,  as  hardness, 
friability,  etc.;  similarly  with  dynamical  attributes,  as  colour. 
The  sight  of  these  two  objects  evokes  a  vast  number  of  otLer 
objects  rest^mbling  the  tirst  in  one  way  or  another.  We  early  learn 
to  pnt  names  as  marks  npon  objects  i)ereeived  ;  we  are  told  that 
these  objects  before  us  are  bricks;  we  apply  the  nanie  brick  to 
each  of  th<»se  objects,  and  if  there  is  occasion  to  indicate  that  there 
is  a  plurality,  we  numlu^r  them  as  No.  1  and  No.  2.  Undoubtedly 
when  wo  tirst  see  a  brick  and  are  taught  to  a])ply  to  it  the  name 
Irick  which  we  have  never  heard  Ixifore,  hrick  is  to  our  mind  a 
proi)er  name,  that  is,  the  name  of  an  individual.  When  a  second 
brick  is  seen  w(»  class  it  with  the  first  ;  so  also  when  a  thin!  and  a 
fourth  are  met  with  ;  so  also  when  we  remember  a  brick.  We 
thus  form  classes  of  objects  which  are  associated  together,  and 
apply  to  these  classes  a  general  name  covering  the  whole  claims  and 
its  individuals.  All  porcepticm  involvi;s  this  process  of  cljissitira- 
tion.  Every  object  perceived  is  classed  with  some  other  associated 
objects  ;  ev«^rything  is  related  to  some  other  thing. 

§  4.  Integration,  therefore,  forms  classes  of  objects,  which  are 
marked  by  genend  names,  as  brick^  lioiise,  tree,  dot/^  man.  But 
this  is  not  all.  The  individuals  of  a  class  differ  from  each  oiIkt, 
else  they  would  not  be  separable  individuals.  They  are  associated, 
however,  not  by  their  ditlerences,  but  by  their  likenesses.  The 
agreeing  attributes  are  associated,  and  the  rest  left  out.  The  two 
bricks  before  us  may  difier  greatly  in  size,  but  they  both  hapi)eu 
to  be  red,  we  will  supi>ose.  The  redness  of  the  one  is  associated 
with  the  redness  of  the  other;  various  other  objects  are  recalled, 
differing  very  wididy  fnjm  bricks  in  other  respects,  but  still  agree- 
ing in  colour.  When  the  attention  is  fixed  upon  this  redness  a 
nmltitude  of  red  things  is  represented — red  wockI,  red  stone  red 
cloth,  red  paper,  red  eaiih,  blood,  red  flowers,  and  many  more, 
with  varieties  of  shading  of  all  sorts.     In  all  these  the  colour  is 
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the  prominent  object  of  attention,  the  remainder  of  the  representa- 
tion being  faint  and  readily  dismissed  from  consciousness.  We 
form  a  class  of  objects  with  respect  to  which  all  but  the  common 
attribute  is  obscured  or  left  out,  and  thus  make  a  new  integration 
which  we  designate  as  red/aess.  We  then  say  the  two  bricks  in 
question  agree  in  redness. 

§  5.  Association  thus  forms  classes  of  attributes  as  well  as  of 
substantial  objects,  which  attributes  are  marked  by  abstract  names. 
The  general  notion  formed  of  substantial  objects  is  termed  a 
Concept;  that  formed  of  attributes  is  termed  an  Abstra'Ct,  Con- 
cepts and  abstracts  exist  in  great  variety,  both  as  to  their  con- 
nections in  association  and  as  respects  degree  of  integration.  In 
the  next  Part  we  shall  treat  of  these  notions  in  detail,  considering 
them  as  products  of  integrating  activities.  Much  that  would  be 
pertinent  here  will  be  deferred  and  said  there ;  we  are  now  con- 
cerned only  with  the  processes  involved  as  exhibiting  operations  of 
redintegration. 

§  6.  Over  general  names  and  terms  was  raised  one  of  the  most 
celebrated  controversies  known  to  the  history  of  philosophy,  I 
mean  the  prolonged  war  between  the  Realists,  the  Nominalists, 
and  the  Conceptualists.  Into  the  history  of  these  disputes  I  do 
not  propose  to  go ;  nor  do  I  deem  it  worth  while  to  enter  into 
a  criticism  of  the  leading  positions  taken  on  either  side.  The 
polemics  of  the  subject  have  been  quite  exhausted.  But  it  is 
incumbent  on  us  to  explain  what  the  process  of  formation  of  these 
notions  is,  and  what  the  objects  of  consciousness  are  when  they 
are  created. 

§  7.  The  leading  process  is  obviously  association,  the  assimila- 
tion of  contiguities,  so  as  to  form  integers  of  these  associations. 
That  this  association  cannot  take  place  without  attention  and  re- 
presentation need  not  be  repeated.  But  the  activity  in  exercise 
is  an  integrating  activity,  and  the  two  chief  lines  of  its  develop- 
ment are  those  just  indicated  under  the  names  Conception  and 
Abstraction. 

§  8.  The  objects  of  consciousness  are  nothing  but  representative 
cognitions,  which  consist  of  a  definite  representative  object  as  a 
symbol,  around  which  are  clustered  many  relatively  indefinite  as- 
sociations. This  symbol  is  usually  a  name,  which  is  itself  classed 
with  others  as  a  general  name,  applicable  to  many  individual 
objects.     The  name  ordinarily  recalls  one  or  more  individuals  of 

VOL.  L  N  N 
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the  class,  and  to  this  is  added  the  inference  that  there  are,orinaT 
be,  many  such. 

§  9.  Two  illustrations  given  by  Professor  Bain  will  suflBcieDtlv 
exemplify,  with  what  has  been  ahready  given,  both  the  nature  of 
the  generalising  oi)erations  and  their  immense  importance  in 
redintegration.  *  We  identify  the  diflFerent  running  streams  that 
have  come  under  our  observation,  in  consequence  of  the  sameness 
that  api)ears  prominent  in  the  midst  of  much  diversity ;  any  new 
one  will  recall  the  previous  ones  ;  and  they  are  assembled  together 
in  the  mind,  not  as  a  miscellaneous  aggregate,  but  as  a  dass 
strung  on  a  common  tliread.  In  this  connection,  they  add  to  our 
information  of  ejich  ;  some  we  know  chiefly  at  the  sources,  others 
at  the  mouth,  some  in  the  mountains,  others  in  the  plains ;  accord- 
ingly we  sujiply  gaps  in  our  knowledge  of  any  one  by  means  of 
tho  rest.  We  may  go  the  length  of  deriving  out  of  the  fragmentar}' 
vit'ws  an  unbroken  whole,  an  ideal  river,  that  shall  include  all  tk 
features  of  a  complete  river;  or  we  may  simply  choose  one  that 
we  know  betti*r  than  the  rest,  as  our  rei)resentative  instance,  and 
from  it  supply  blanks  in  our  view  of  such  as  we  have  less  perfectly 
examined.  This  mutual  supply  of  defects  in  our  knowleiige  of 
individuals  is  one  of  the  advantages  of  assembling  objects  in  a 
class  ;  a  second  advantage  is  the  substitution  of  one  for  another  in 
any  })ractical  end;  we  know,  for  example,  by  some  single  ei\^ 
rience,  that  a  river  bank  is  a  convenient  site  for  a  town  or  village, 
and  so  we  can  choose  any  one  of  all  the  rivers  in  our  knowle<iir^ 
for  the  same  object.  Here  then  we  have  first  a  clusslficatm, 
assembled  by  the  attraction  of  similarity;  secondly  a  f/e7ieraU'*>i' 
tioiiy  or  general  notion,  concept,  or  abstract  idea,  being  some  typical 
river  that  fairly  represents  the  group,  and  in  which  we  include 
only  what  they  all  have  in  common  ;  this  typical  river  may  be  one 
of  the  number,  or  it  may  be  a  composition  out  of  sevend.  Thirdly, 
we  have  the  applicjition  of  a  (jeiieral  name  to  the  class,  the  name 
"  river,"  which  shall  express  both  the  whole  and  what  each  has  in 
common  with  every  other.  A  fourth  operation  is  all  that  is  nei*es> 
sary  to  complete  the  work,  namely,  to  furnish  a  de/lnition^  or  an 
expression  in  language  of  the  agreeing  features  or  common  pnv 
perties  of  the  class.  This  exhausts  the  series  of  02)erations  con- 
nected with  the  generalisation  of  objects  taken  as  a  whole  or  a 
unity 

*  Take  next  the  genus  of  round  bodies.     As  before,  these  are 
iirst  mustered  by  the  attraction  of  siimeness ;  their  identification 
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has  the  effects  already  specified  of  mutual  enlightenment  and 
mutual  exchangeability.  Following  up  this  operation  we  seize 
ui)on  some  one  instance  as  a  representative  or  typical  instance,  and 
our  idea  of  this  we  call  the  abstract  or  general  idea.  We  can 
here  adopt  a  very  refined  method;  we  draw  an  outline  circle, 
omitting  the  solid  substance  and  presenting  only  naked  form  to 
the  eye ;  this  is  an  abstraction  of  a  higher  order  than  we  could 
gain  by  choosing  a  specimen  circular  object,  as  a  wheel,  for  it 
leaves  out  a  greater  number  of  the  features  wherein  circular  bodies 
differ.  The  mathematical  diagram  is  thus  more  of  an  actual 
abstraction  than  the  idea  of  a  river  or  of  a  mountain  derived  from 
a  fair  average  specimen,  or  than  a  composite  river  or  mountain. 
We  may  advance,  however,  from  the  diagram  to  a  definition  by 
descriptive  words ;  and  we  may  adopt  this  as  our  general  conception 
and  use  it  in  all  our  operations  instead  of,  or  along  with,  the  other. 
A  circle  is  defined  to  be  a  line  at  an  equal  distance  from  a  point 
which  is  the  centre.  The  definition  is,  in  fact,  the  highest  form  of 
the  abstract  idea,  the  form  that  we  constantly  fall  back  upon  as 
the  test  or  standard  for  trying  any  new  claim  of  admission  into  the 
class^  or  for  revising  the  list  begun  with.*  * 

§  10.  Concept ive  redintegration,  therefore,  involves  perception 
and  reminiscence.  It  includes  classification,  generalisation,  con- 
ception, abstraction,  and  definition — diflFerent  names  for  the  same 
l)roce8ses  or  parts  of  the  same  processes.  In  addition  it  includes, 
in  common  with  all  other  cognitive  states,  the  consciousness  of 
agreement  and  diflFerence  between  a  pliurality  of  things.  Hence 
judgment,  or  the  cognition  that  objects  agree  or  differ,  is  a  part  of 
conceptive  redintegration ;  and  tliis,  of  course,  postulates  com- 
parison. Nor  must  we  lose  sight  of  the  fact  that  belief  and 
inference  are  essential  to  this  as  to  all  varieties  of  cognition. 
Once  more  we  are  impressed  with  the  necessary  interdependence 
of  all  the  cognitive  activities  and  capacities. 

§  11.  Conceptive  redintegration  is  the  foundation  of  all  science 
and  philosophy.  We  seek  to  condense  what  we  know  into  general 
truth.  In  our  perceptions,  recollections,  reasonings,  the  mind  is 
incessantly  aiming  at  greater  generality.  The  intellect  eliminates 
particulars  or  fuses  them  into  generalities.  All  science  is  an 
integration  of  knowledge ;  philosophy  is  the  most  completely 
unified  knowledge  (Chaps.  I.  and  II.).  We  value  our  knowledge 
most  highly  as  it  is  thoroughly  systematised.     If  we  take  any 

*  Semei  and  Intrllect^  Chap.  II.  Sec.  84. 
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Bcience  whatever,  we  nhall  have  an  example  of  the  method  of  all. 
In  Entomology,  for  instance,  the  naturalist  sees  insects  of  a 
Rimilar  structure,  having  the  wings  encased  in  a  homv  sheatb; 
others  having  their  wings  extended  and  covered  with  scales;  and 
again  others  with  membranous  wings.  He  associates  the  general 
features  of  each  set,  and  classifies  the  objects  possessing  these 
common  features,  as  Coleoptera,  Lepidoptera,  and  Hymenopteia, 
marking  each  group  by  a  common  name.  Henceforth  the 
particular  characters  of  individuals  lose  their  interest,  and  do  ncit 
maintain  the  same  hold  upon  the  memory  that  the  general  featm^s 
preserve.  As  observation  widens,  more  general  characteristics  are 
noted ;  insects  are  distinguished  from  myriapods  and  crustaceans, 
and  80  on  upward  until  the  whole  animal  kingdom  is  mapped  out 
and  reduced  to  scientific  order.  As  this  is  done  the  hold  upon 
individual  items  of  knowledge  is  weakened.  The  unimportant 
niatt(*r8  become  undistinguishable,  and  fade  from  the  memory 
entirely.  So  prone  are  minds  to  generalise,  and  retain,  and  apply 
to  new  cases  their  generalisation,  that  the  tendency  needs  to  be 
carefully  guarded  and  oftentimes  repressed,  since  imperfect  and 
incorrect  genemlisations  will  be  made  and  become  so  fimilv 
established  that  no  amount  of  subsequent  training  can  eradicate 
them. 


CHAPTER   XLII. 
DISCURSIVE  BEDINTEGRA TION—RBASOXINO, 

§  1.  Keasomno  is  Mediate  Inference.  Mediate  Inference  is  a 
series  of  Immediate  Inferences.  And  Immediate  Inferences  are 
n^preaentativc  cognitions  which  may  be  viewed  also  as  beliefs, 
belief  and  inference  b(nng  both  phases  of  representative  coeni- 
tion.  The  simplest  and  most  direct  inference  lies  in  the  cociiitian 
of  identity  or  similarity  between  two  objects,  the  essence  of  the 
agreement  being  the  cognition  of  interchangeability  between  the 
two,  so  that  one  may  be  substituted  for  the  other.  In  belie\inff 
the  mind  dwells  ui)on  two  cognitions  seen  to  agree  or  differ  with- 
out considering  attentively  the  relations  of  those  two  coimitions 
to  anything  save  each  other.  In  inferring  the  mind  usualk 
connects  two  pairs  of  cognitions,  and  cognises  a  relation  of  airree- 
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ineiit  in  difference  between  them.  Inference  is  a  necessary  part 
of  all  cognition  (Cliap.  XXXVIIL). 

§  2.  From  the  explanation  of  the  nature  of  mediate  inference 
given  in  the  former  chapter,  it  will  be  apparent  that  the  operations 
we  call  reasoning  present  no  new  features,  but  only  afford  further 
illustration  of  the  laws  of  redintegration  which  we  have  already 
found  so  pervasive.  Attention  being  presupposed,  association  of 
contiguities  and  representation  of  like  objects  make  up  the  whole 
process.  The  products  appear  in  great  variety,  and  will  be  examined 
in  some  detail  in  the  next  Part.  It  would  seem,  therefore,  that  we 
might  conclude  the  chapter  at  this  point ;  but  there  are  a  few 
considerations  to  be  adduced  to  make  more  clear  the  nature  and 
method  of  this  variety  of  redintegration. 

§  3.  Reasoning,  then,  is  association  of  one  object  with  another 
through  the  mediation  of  a  third  object,  a  fourth,  a  fifth,  or  more, 
as  the  case  may  be.  WTiat,  then,  is  the  difiference  between  reason- 
ing and  reminiscence  and  between  reasoning  and  perception  ? 
Reminiscence  is  re-perception,  so  that  we  have  only  to  consider  the 
difference  between  reasoning  and  perception.  That  difference  is  a 
difference  of  directness.  In  perception  A  is  cognised  to  be  like  B ; 
in  reasoning  A  is  like  B,  B  is  like  C,  A  is  like  C.  A  is  carried  over  to 
B,  identified  with  it,  so  that  thenceforth  A  and  B  are  associated  as 
one  cognition,  or  at  least  as  having  some  common  attributes.  B  then 
brings  up  its  like  C,  and  then  C  becomes  associated  equally  with  A. 
The  law  of  association  (Chap.  XXXV.  §  1 5)  indicates  the  existence 
of  a  difference  in  the  completeness  of  the  integration  arising  from 
remoteness  of  the  object  brought  up  for  association  with  another. 
The  course  of  association,  leaping  over  one  object  to  another, 
reaching  out  beyond  its  proximate  objects  and  thus  making  an 
indirect  connection,  is  exemplified  in  reasoning.  Two  objects  in 
close  contiguity  are  united  in  their  homogeneous  qualities  by  the 
process  of  perceptive  association;  an  object  fiulher  away  is  united 
with  another  object,  through  the  mediation  of  a  third  by  discursive 
association. 

§  4.  Reasoning,  like  perception  and  reminiscence,  involves 
classification.  Indeed,  the  process,  as  generally  understood,  is 
applied  chietiy  to  the  inclusion  of  an  object  within  a  class,  and 
thus  associating  it  with  all  other  individuals  of  that  class  by  some 
common  relation.  Thus  conceptive  redintegnition  plays  a  very 
important  part  in  reasoning.  Classification  postulates  inference,  and 
inference  implies  classification.   When  we  associate  two  things  by  a 
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coinrnon  attribute,  we  initiate  two  clasfses,  one  of  objects  and  ihr 
other  of  the  attributes;  having  done  this  we  bring  up  in  nrpre- 
hentiiion  a  third  thing  simihir  to  the  second,  and  join  this  wib 
the  other  two,  embracing  it  both  in  the  class  of  objects  and  in  tic 
class  of  attributes.  This  process  with  its  expressicws  constitute 
reasoning.  As  Mr.  S|>eneer  expresses  it :  Seasoning  is  *  the  indj- 
rect  esUiblishinent  of  a  definite  relation  between  two  thing?  bv 
the  pHK'ess  of  establishing  a  definite  relation  between  twodetinite 
r<;lationH.*  *  llie  same  author  thus  shows  the  connection  of  reas*:*- 
ing  and  classification:  ^  A  consciousness  of  similaritv,  underlving 
at  once  the  act  of  classification  or  general  inference  and  the  act  d 
nitiocinat  ion  which  gives  any  s[>ecial  inference,  is  the  ha*is  of 
either  or  both.  Along  with  the  visible  attributes  of  an  oran^t:, 
there  are  mentally  represented  in  various  degrees  of  distinctne?? 
soine,  many,  or  all  of  the  attributes  before  found  in  relation  with 
such  visible  attributes  ;  and  according  to  the  mode  in  which  thev 
are  represented,  the  thing  predicated  is  the  ehiss  or  some  one  or 
more  of  the  attributes.  I^t  the  unperceived  attributes  be  thougbt 
of  in  their  totality,  without  any  of  them  becoming  siieciallT 
prr)ininent  to  eonsciousness ;  then  the  object,  in  beinir  mentalW 
(jndowed  with  all  the  characteristics  of  its  cLiss,  is  coneeivetl  ai 
one  of  that  class,  or  is  classifiefl.  Let  a  single  uni>ereeived  attri- 
bute, or  a  single  groiij)  of  such  attributes,  arrest  couseiousness  and 
oc<!Upy  it  to  the  partial  (txelusion  of  the  other  unj>erceived  attri- 
hiitrs;  then  w(i  hav(j  a  sj)ecial  inference,  or  what  is  verballv  eni- 
b(Kli(*(l  as  such.  Of  course  the  two  processes  being  thus  relatttl 
run  into  each  other  so  readily  and  rapidly  that  probably  neither 
ever  occurs  without  the  other.  It  is  scarcely  possible  that  the 
aggregate  of  unperceived  attributes  should  be  thought  of  without 
Houw  of  them  being  rei)resented  more  vividly  than  the  rest ;  and 
it  is  scarcely  possible  that  any  of  them  should  so  engross  the  mind 
as  t^)  bnnisli  all  others  entirely.  Always  the  attribute  inferrt^i 
has  for  its  indistinct  background  those  many  accompauviug  attri- 
butes which  constitute  the  conce])tion  of  the  object  as  one  of  a 
class;  and  always  among  the  many  attributes  united  in  this  class- 
ing conception,  some;  stand  out  as  incipient  inferences.  A  latent 
classing  jiccompanies  the  inferential  act ;  latent  inferences  accom- 
pany tlie  act  of  classing ;  and  eacli  continually  arousing  the  other 
alternates  with  it  in  consciousness/^ 

•   PHfi.  of  lUycMogy,  Part  VI,  Chap.  VIII. 
'  Op.  nt.  Part  VI.  Chap.  IX. 
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§  5.  From  what  has  been  said  it  appears  that  discursive  redin- 
tegration accomplishes  the  detection  and  integration  of  unifor- 
mities in  nature.     These  uniformities  in  a  previous  chapter  (Chap. 
XVII.  §  26)  we  reduced  to  (1)  Uniformities  of  Quantity  ;  (2)  Uni- 
formities of  Quality  ;  (3)  Uniformities  of  Co-existence  ;  (4)  Uni- 
formities of  Succession.     Re<asoning,  therefore,  develops  cognitions 
of   these  relations.      Quantitative  reasoning  takes  cognisance  of 
equality  and  inequality  of  things  and  their  relations  with  respect 
to  magnitude,  and  leads  to  conclusions  in  which  the  quantity  of 
certain  existences  of  determinate  quality  is  predicated.   Qualitative 
reasoning  brings  forth  conclusions  in  which  the  thing  predicated 
is  either  the  quality  of  certain  determinate  existences  or  t  he  exis- 
tence of  certain  determinate  qualities.     Conclusions   respecting 
co-existence  relate  to  statical  conditions  and  relations ;  those  re- 
specting succession  to  dynamical  relations. 

§  6.  The  products  of  discursive  redintegration  are  arguments  ; 
and  in  the  chapter  relating  t-o  arguments  (Chap.  LIV.  post)  I  shall 
continue  and  conclude  what  I  have  to  remark  upon  this  branch  of 
intellectual  activity.* 


CHAPTER   XLIII. 
CONSTR  UCTI VE  REDINTEGRA  TION—IMA  GIN  A  TIOK 

§  1.  V^ERYclosely  allied  with  reminiscent  redintegration  is  con- 
structive. In  our  classification  of  representative  cognitions  (Chap. 
XXXV^II.)  we  first  introduced  the  latter  next  to  the  former  (§  12). 
But  I  have  not  preserved  this  order  in  treating  of  the  diflferent 
phases  of  redintegration,  because  it  seemed  desirable  to  take  some 
account  of  general  notions  before  dealing  with  imagination,  inas- 
much as  the  most  complex  products  of  constructive  redintegration 
largely  embrace  these  notions. 

§  2.  The  processes  of  constructive  redintegration  develop  re- 
presentative cognitions  of  the  third  and  sixth  degrees.   These,  con- 

•  Mr.  S[x;ncer  has  given  so  complete  and  thorough  an  exposition  of  Discursive 
Redintegration  as  a  psychological  process  (Principles  of  Piyehology^  Part  VI.) 
ttiat  it  would  be  an  imposition  upon  the  reader  for  me  to  do  more  than  say  what 
I  have  said  in  the  text,  and  refer  him  to  the  chapters  of  Mr.  Spencer's  work  for 
the  most  adequate  treatment  of  the  subject  in  psychological  literature. 
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sidtTod  as  products  of  the  plastic  powers  of  the  mind,  may  appro- 
priately be  termed  Fictions. 

§  3.  The  forces  of  nature  in  the  external  world    operate  to 
produce  eflTects  which  would  not  have  been  anticipated  or  at  all 
foreseen  if  we  had  given  only  the  forces  themselves.     The  planet* 
and  suns  are  made  to  grow,  to  assume  tlieir  places  and  to  retain 
them,  moving  in  their  orbits  with  regularity  and  in  order  bv  the 
action  of  forces  of  attraction  and  repulsion.     All  their  phenomena 
are  manifestations  of  force.     No  one  having    the  experience  of 
force  in  holding  a  weight  in  the  hand  or  in    seeing  a  rock  bll 
would  be  able  to  say,  before  he  had  studied  the  operation  of  the 
laws  of  nature  with  care  and  thoroughness,  that  the  same  foiws 
shown  in  the  experience  just  named  could  work  out  the  planetair 
system.     And  even  jifter  he  had  discovered   that   by  the  same 
forces  the  starry  hosts  are  marshalled,  he  would  not  exj>ectthatby 
those  forces  the  lightning  could  be  evoked  or  the  magnetic  needles 
directed.     And  again,  even  when  these  latter  effects  have  been 
learned  as  resulting  from  the  action  of  attractive  and  repulsive 
forces,  who  would  be  able  to  predict  the  beauties  and  wonders  of 
crystallography  as  manifestations  of  the  same  ?      Forms  of  force 
manifestation  altogether  new  and  different  from  others  constantly 
occur,  but  when  analysed  reveal  only  new  combinations  of  old 
eflfcfts  or  now  operations  of  well-known  2)owers,  which   from  the 
beginning  have  in  them  the  potency  of  the  results  brought  out  at 
various  stages.     In  the  oj)erati(>n  of  mental  powers  a  similar  class 
of  facts  is  found.     It  is  difficult  at  first  thought  to  understand 
how  the  creations  of  scientific  and  a?sthetic  genius  can  be  aecountt^d 
for  by  the  laws  of  redintegration,  and  yet  such  creations  enn  l>e 
comprehended  better  a  priori^  and  predicted  with  more  certainty, 
than  new  effects  from  the  operation  of  laws  in  the  physical  world. 
Inasmuch  as  association  is  of  different  degrees  of  strength,  and  in- 
asmuch as  tlie  bonds  and  links  of  association  are  so  multifold,  it 
can  readily  be  understood  how  new  products  must  result,  different 
from  previous  experiences.     If  association  involved  only  the  passive 
reception  of  impressions,  mental  creations  would  not  be  explained 
by  its  laws.     But  regarding  it  as  an  activity  of  the  mind   inte- 
grating exi)eriences  of  conscious  life,  obviously  there  must  soon 
be  products  which  are  not  as  integers,  copies,  or  sini])le  representa- 
tions of  exactly  corresponding  integers  of  past  experience.     And 
given  the  constructions  of  imagination,  their  formation  can  easily 
be  traced  to  the  operation  of  the  laws  of  redintegration. 


Chap.  XLIII.      CONSTRUCTIVE  REDINTEGRATION.  553 

§  4.  The  manner  in  which  new  constructions  are  wrought  out 
by  mental  power  may  be  seen  upon  a  little  consideration.  It  may 
be  illustrated  by  the  analogy  of  the  formation  of  a  crystal,  like  one 
of  alum.  A  nucleus  is  deposited  in  a  dish  of  the  solution  and 
attachments  begin  to  take  place  on  all  sides,  but  in  definite  lines. 
Adherence  in  one  direction  is  diminished  and  in  other  directions 
it  is  increased.  Growth  takes  place,  until  the  crystal  assumes  a 
regular  form,  emerging  from  the  surrounding  solution.  It  is  all 
the  while  environed  by  points  at  which  adherence  might  take 
pLice,  and  the  growth  might  be  in  one  direction  or  another 
apparently;  yet  the  balance  of  forces  is  such  that  it  does  take 
place  only  in  certain  defined  places  and  directions.  A  new  thing 
hence  appears,  but  the  product  of  forces  which  are  not  new.  Now 
in  mental  experiences  there  are  innumerable  lines  of  association, 
points  of  contact  without  limit,  and  as  the  associations  gather 
about  a  given  nucleus,  they  J^ttach  themselves  to  this  and  to  each 
other.  The  reproductions  are  not  perhaps  reproductions  of  entire 
links,  but  of  broken  links ;  these  coalesce  with  other  chains,  and 
these  again  with  others,  forming  new  groups  and  aggregates 
continually.  Thus  products  arise  which  are  not  as  wholes  copies 
of  previous  experience,  though  there  is  nothing  in  them  which  ex- 
perience has  not  given  and  which  has  not  been  presented  through 
the  senses,  except  the  power  which  unites  and  holds  them.  Con- 
sequently, that  redintegration  which  we  call  constructive  dififers 
from  other  redintegration  only  in  the  products. 

§  5.  For  further  and  more  detailed  illustration  of  the  process 
of  constructive  redintegration,  let  us  follow  Professor  Bain,  con- 
densing his  exposition  of  the  subject  for  the  purpose  of  obtaining 
examples  of  the  manner  of  operation  of  this  activity.'  And  first 
let  us  observe  that  intellectual  constructiveness  is  manifested  in 
combined  and  co-ordinated  movements.  Learning  the  movements 
of  a  military  drill,  a  gymnastic  exercise,  or  a  dance,  exemplifies 
this  fact.  When  by  repetition  the  mind  has  become  perfectly 
familiar  with  the  separate  movements,  one  recalls  the  others,  and 
in  different  combinations  according  to  circumstances.  There  is 
no  diflSculty  in  joining  the  movements  in  diflFerent  collocations, 
thus  giving  rise  to  various  figures.  There  enter  into  these 
efforts  of  volition  of  course,  but  so  far  as  the  intellectual  move- 
ments are  concerned,  there  are  no  other  activities  present  but 
those  of  redintegration.     The  readiness  to  form  combinations  is 

*  Sen9e$  and  Tntelleet,  Chap.  IV. 
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increased  as  familiarity  with  the  separate  exi)erieiices  is  increased. 
When  a  person  learns  to  swim,  he  brings  into  plaj  movements 
with  which  he  is  already  in  a  degree  familiar.  The  voluntary 
control  of  the  anns  and  legs  he  has  already;  he  then  practises 
the  movements  needed  in  swimming  seixirately ;  his  next  effort 
is  to  bring  them  together  in  the  proj^er  combination.  He  does 
not  succeed  in  the  first  attempt,  but  after  a  while  he  hits  upon 
the  rhji^hm,  and  when  once  it  is  perceived  it  is  persisted  in.  By  a 
few  repetitions  the  associations  are  made  firm.  In  all  eflforts  like 
these  there  must  be  previous  command  of  the  elements  entering 
into  the  combination,  which  is  a  matter  of  previous  aequifsition ; 
a  sense  or  conception  of  the  effect  to  be  produced  ;  and  voluntary 
successive  trials  until  the  effect  is  actually  produced.  Here  then 
we  have  volition  working  in  and  upon  the  materials  which  as- 
sociation brings  up.  Association  directs  the  volition,  and  volition 
again  stimulates  and  produces  the  association :  thus  in  learning 
movements  unfamiliar,  through  the  combination  of  movement* 
which  are  more  or  less  familiar,  constructive  redintegration  ope- 
rates to  furnish  an  intellectual  guide  or  standard  for  the  voli- 
tional activities. 

§  6.  A  similar  line  of  remark  am  be  made  reg;irding  the 
acquisition  of  language.  The  child  joins  syllables  into  word?, 
frequently  without  having  ever  heard  the  words  he  pronounces. 
Familiarity  with  the  syllables  ba  and  91a  causes  an  association  to 
spring  uj)  by  which  the  child  passes  to  ban.  By  association,  the 
phrase  *  give  me '  is  acquired  ;  also  the  word  *  mamiiia  ; '  and 
desiring  to  give  something  to  mamma,  the  association  between 
give  and  me  is  displaced  and  that  between  give  and  mamma 
created.  This  implies,  most  certainly,  an  effort  of  volition  as  at  its 
root  and  foundation.  Two  phrases  are  present  to  the  mind,  a 
l)rompting  of  volition  exists,  to  satisfy  which  the  associating 
acclivities  are  stimulated  until  an  association  is  reached  which 
accomplishes  the  pur|)ose.  An  association  follows  a  certain  train, 
then  breaks  off  and  joins  another,  making  a  combination  different 
from  either  train.  Here,  as  before,  constructiveness  is  dependent 
upon  strength  of  association,  which  is  brought  about  and  fostered 
by  feeling  and  consequent  volition.  As  the  requirements  in  the  use 
of  language  are  greater  and  higher,  the  range  of  constructiveness 
is  wider.  Forms  of  grammar,  of  rhetoric,  of  poetry,  and  of  melody 
must  often  be  observed,  and  thus  the  associations  must  be  more 
numerous,  and  the  difficulty  of  attaining  the  right  one  to  satisfy 
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the  requirements  of  volition  will  be  heightened,  but  the  possibility 
of  making  a  greater  number  and  variety  of  constructions  will 
equally  be  increased.  There  will  exist  many  ways  of  bringing  out 
the  same  effect,  and  many  combinations  which  will  produce  effects 
more  or  less  closely  approximating  to  the  desired  result. 

§  7.  When,  having  had  the  experience  of  a  mile,  we  endeavour 
to  form  an  idea  of  two  miles,  we  perform  an  act  of  intellectual 
constructiveness  having  reference  to  our  muscular  system.  We 
have  the  idea  of  a  mile,  and  we  have  the  idea  of  doubleness,  both 
derived  from  our  experiences.  By  uniting  the  two,  we  construct  an 
idea  of  two  miles ;  this  union  is  an  effort  of  association  stimulated 
by  volition.  Many  such  associations  are  made  with  reference,  not 
merely  to  distance,  but  also  weight,  form,  size,  and  so  forth.  By 
fixing  the  attention  upon  the  form  of  a  circle  and  the  area  of  a 
square  pane  of  glass,  we  can  construct  the  cognition  of  a  circular 
piece  whose  diameter  is  the  side  of  the  square.  Architectural 
proportion  in  buildings  is  determined  by  constructive  association. 
By  moving  and  lifting  pieces  of  stone  of  small  size,  we  acquire 
a  certain  estimate  of  the  weight  of  the  material ;  an  estimate 
which  is  readily  extended  constructively  to  large  blocks  which 
cannot  be  directly  manipulated.  By  multiplying  known  feelings 
of  muscular  expenditure,  we  imagine,  perhaps  inadequately,  the 
weight  of  a  solid  stone  lintel,  and  by  similarly  multiplying  our 
experiences  on  a  small  scale,  of  the  tenacity  of  stone,  wood,  or 
iron  to  resist  pressure,  we  pronounce  upon  the  suflBciency  of  two 
l)rops  of  stone,  or  wood,  or  iron,  to  sustain  that  lintel.  From 
such  a  course  of  redintegration  we  derive  our  feelings  and  per- 
ceptions of  architectural  fitness,  or  of  the  beautiful  in  support. 

§  8.  There  are  many  constructions  or  imaginings  of  organic 
feelings,  and  special  sensations  and  combinations  of  them,  exist- 
ing more  definitely,  as  the  representation  of  the  sensations  is 
more  easily  accomplished.  If  we  could  readily  represent  the 
pains  and  pleasures  of  organic  life,  we  could  easily  form  new 
combinations  of  them.  Inasmuch,  however,  as  in  most  of  the 
sensations  of  organic  life  there  is  a  low  degree  of  revivability, 
we  do  not  find  it  easy  to  make  new  constructions.  The  same 
thing  is  true  of  taste  and  smell.  In  the  tactile  sensibilities  com- 
binations are  more  readily  effected  by  constructive  redintegration, 
and  for  the  reasons  just  stated  within  the  realms  of  hearing  and 
sight  constructions  are  of  great  variety  and  extend  over  wide 
reaches.     In  music  we  niay  hear  an  air  sounded  by  the  voice  or  on 
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an  instrument,  and  wish  to  imagine  it  on  a  diflferent  instranient  or 
by  a  different  voice.  If  we  have  a  clear  representation  of  the  air 
and  the  tones  of  the  second  voice  or  instmment-,  this  can  be  effected 
through  association.  An  imitator  or  mimic  often  succeeds  in  modi- 
fying his  recollections  of  the  original  to  suit  an  entirely  new  di^^ 
course.  Passing  to  visual  representations — I  see  or  remember  i 
line  of  houses ;  1  can  imagine  it  prolonged  to  double  or  triple  the 
length,  or  I  can  transform  the  whole  line  by  adding  a  storvtothe 
height.  In  the  landscape  I  see  a  wood  and  a  mountain  seponte 
and  a^iart ;  1  can  place  the  wood  upon  the  mountain,  and  this  the 
more  readily  as  I  have  seen  forests  upon  mountains.  Or,  again, 
having  the  representation  of  a  mountain,  something  suggests  ^uU, 
and  1  can  clothe  the  mountain  with  the  imagination  of  quantities 
of  gold  within  and  upon  it.  So  also,  if  I  see  a  dress,  I  can  readilv 
imagine  it  to  be  of  another  colour,  but  I  am  apt  to  substitute 
the  colour  I  have  a  liking  for  or  the  one  with  which  I  am  most 
familiar. 

§  9.  An  interesting  illustration  of  constructive  association  is 
found  in  the  process  of  concreting  the  abstract.  If  we  have  the 
geometrical  form  of  a  pyramid  and  the  colours  and  weight  of 
granite,  we  can  conceive  of  a  granite  pyramid  as  existing  in  nature. 
When  the  plan  and  sections  of  a  building  are  given  we  can  realise 
the  form  of  the  solid  building.  The  colour  of  the  surface  or  the 
a[)j>earance  of  the  material  to  the  eye  added,  makes  the  concrete 
complete.  The  plan  and  sections  would  not  be  sutficient  to  give 
full  solidity  unless  solid  shapes  had  previously  been  seen.  The 
mind  fastens  ui)on  some  remembered  building  or  form  of  building, 
and  alters  and  adapts  it  till  there  is  brought  out  a  corresjx>ndeuee 
with  the  plan.  In  order  to  realise  in  imagination  a  Gothic  church 
from  a  builder's  design,  the  view  may  be  directed  upon  some 
church  already  familiar,  and  on  that  the  requisite  alterations  may 
be  made.  The  great  necessity  in  these  cases  is  to  have  a  pre- 
viously-acquired store  of  well-fixed  objects  of  the  particular  kind. 
When  the  past  cxi>erience  of  the  individual  has  filled  the  mind 
with  such  objects,  and  if  naturally  the  mind  is  inclined  to  pictur- 
ing and  concreting,  the  process  of  construction  is  a  simpler  one. 
Imagining  a  country  from  a  map  is  another  illustration  of  the 
siime  opcnation.  Realising  a  natural  history  object  as  a  mineral,  a 
plant,  an  animal  from  a  description  is  yet  another.  When  from 
dfiscription  and  definition  we  can  produce  a  scene  in  nature,  or 
realise  the  parts  of  the  human  b()<ly,  or  the  constitution  of  the 
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universe,  we  accomplish  the  most  difficult  undertaking  of  con- 
structive mental  efiFort.  However,  it  is  by  analytical  process, 
resolving  aggregates  into  their  ultimate  constituents,  that  we  ob- 
tain the  means  of  making  new  constructions  differing  from  and 
superior  to  experience.  New  creations  of  science  and  new  con- 
structions of  practical  industry  result  from  the  power  of  re- 
arranging and  re-constituting  the  ultimate  elements  of  existing 
things.  By  association  we  pull  things  to  pieces,  and  by  asso- 
ciation they  are  again  re-united  in  new  wholes.  The  two  processes 
of  disintegration  and  renewed  integration  are  all  the  time  going 
on  and  working  out  those  products  which  we  term  the  creations  of 
genius. 

§  10.  Sometimes  we  have  occasion  to  make  use  of  imagination 
in  representing  things  of  great  subtlety.  The  abstract  idea  of  a 
gas  is  an  instance.  Here  the  material  is  not  apprehended  by  the 
senses,  and  cannot  be  represented  by  an  example  or  an  outline. 
Much  more  diflBculty  is  there  in  arriving  at  an  idea  of  the  property 
common  to  all  gases  as  a  class.  The  method  of  procedure  is  this  : 
ascertaining  by  experiment  the  properties  of  one  gas,  we  mark 
those  properties  by  comparison  with  the  properties  of  solids  and 
liquids.  Air,  for  example,  is  found  to  be  inert  and  to  have  weight 
and  elasticity.  The  latter  we  discover  to  be  in  a  large  number  of 
instances  the  prominent  element  of  a  gas,  and  we  thus  associate  in 
a  class  those  uniform  bodies  possessing  elasticity  and  make  that 
a  distinguishing  mark  of  the  class.  In  similar  ways  the  world  has 
attained  to  abstract  conceptions  of  the  properties  expressed  by 
heat,  electricity,  chemical  affinity,  and  so  forth.  The  definitions 
of  these  properties  are  constructions  elaborately  wrought  out. 
The  means  of  effecting  them  are,  however,  the  ordinary  forces  of 
association,  wliich  bring  up  to  view  various  facts,  expressions,  and 
comparisons  in  order  to  make  t-entative  combinations  ;  and  these 
are  gradually  improved  upon  as  their  unsuitability  to  the  particular 
phenomena  is  discovered  on  examination.  An  intellect  accustomed 
to  the  kind  of  conceptions  necessary  and  acting  vigorously  in  the 
revival  of  them  is  naturally  qualified  for  the  work.  A  second 
requisite  to  facile  constructiveness  is  a  clear  perception  of  the 
subject  to  be  seized  or  of  the  particulars  to  be  suited.  This 
depends  upon  strength  of  association  by  which  particulars  are 
impressed  upon  the  memory.  Following  these  two  requisites,  the 
material  of  construction  and  a  clear  sense  of  the  fitness  or  unfit- 
ness of  each  new  tentative,  is  a  third,  namely  the  power  of  patient 
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trial,  though  error  result  time  after  time.  The  number  of  trials 
requisite  to  arrive  at  any  near  construction  is  ordinarily  veiy 
great.  The  power  of  patient  thought  may  depend  upon  a  strong 
inherited  predisposition  toward  the  subject  under  consideratioD, 
or  on  an  acquired  ])assion  for  it  by  which  the  ideas  necessary  are 
readily  associated  and  detained  for  the  purpose  contemplated. 

§  11.  The  operations  of  discursive  redintegration  likewise  in- 
volve constnictiveness.  All  the  devices  of  mathematics  by  which 
truths  are  arrived  at  through  short  methods  and  expressed  arti- 
ficially are  the  products  of  constructive  redintegration.  The 
entire  structure  of  the  mathematical  sciences  has  been  reared 
through  constructive  associations.  While  reasoning  is  possible 
without  any  distinctively  constructive  operation  accompanying 
it,  the  redintegrating  activiHes  usually  accomplish  more  or  less 
construction.  After  associations  have  become  at  all  complex, 
construction  in  one  direction  or  another  is  all  the  time  occurring. 
The  greater  the  quantity  of  material  of  association  and  the  more 
thoroughly  it  is  broken  up,  the  greater  the  certiinty  of  new  con- 
structions. 

§  12.  It  is  in  the  realm  of  fine  art  that  intellectual  constnic- 
tiveness finds  its  most  conspicuous  exemplification,  though  in  all 
the  practical  ails,  as  exhibited  in  tlie  genius  of  the  inventor  and 
in  practical  adaptation  of  means  to  end,  we  might  find  abundant 
illustration,  if  si)ace  admitted.  The  difference  between  scientific 
constructions  and  a*sthetic  is  merely  a  difference  in  the  subjects 
associated.  The  scientific  mind  forms  its  trains  with  reference 
to  truths  to  be  attained,  facts  to  be  classified  and  arranged ;  the 
ajsthetic  mind  is  determined  with  reference  to  things  pleasiuable 
and  painful  in  the  great  variety  of  emotions  which  spring  up  from 
the  basis  of  i)leasure  and  pain.  The  emotion  of  terror  may  be  taken 
as  an  example  of  an  inspirer  of  intellectual  constructions.  A  man 
once  terrified  sees  only  objects  of  dread.  Ghosts  and  hobgoblins 
fill  the  imagination  of  the  superstitious  person,  while  more  sub- 
stantial forms  of  evil  haunt  a  mind  not  prone  to  superstition. 
Creations  of  terror  of  one  sort  and  another  are  formed,  and  pervade 
the  mind.  A  routed  army  doubles,  trebles,  or  quadruples  the 
number  of  its  foes.  In  times  of  great  panic  from  any  cause  the 
minds  of  masses  of  people  are  filled  with  fictions  of  the  imagination. 
Terror  is  associated  with  the  things  that  have  occasioned  terror. 
When,  therefore,  the  feeling  is  aroused,  these   associations   rise 
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with  it  and  form  compounds  of  images,  the  associations  taking 
new  directions  and  forming  new  products. 

§  13.  A  similar  line  of  observation  may  be  taken  with  respect 
to  feelings  purely  egoistic.  Self-complacency  suggests  merits 
and  virtues,  and  constructs  an  exalted  estimate  of  self.  Vanity 
creates  pictures  of  admirers  and  worshippers.  The  dreams  of 
ambition  in  a  sanguine  temperament  will  create  a  history  of  the 
future  embracing  a  whole  fabric  of  wonders  and  triumphs  which 
are  constructed  not  only  without  labour,  but  which  no  labour  can 
arrest.  In  these  cases  we  have  exhibited  a  great  contrast  to  the 
labour  and  difficulty  with  which  most  constructions  of  science  are 
made.  A  powerful  emotion,  like  that  of  ambition  for  instance,  is 
daily  and  hourly  at  work  associating  itself  with  objects  and  in- 
cidents adapted  to  its  gratification  ;  the  current  of  the  person's 
thought  is  so  constantly  turned  in  these  directions  that  after  lapse 
of  time,  the  growth  of  these  associated  ideas  has  become  so  great 
that  it  predominates  in  the  mind  and  its  constituents  manifest 
themselves  upon  the  slightest  excitation. 

§  14.  The  emotions  of  harmony,  beauty,  sublimity,  picturesque- 
ness,  pathos,  humour,  and  the  like  are  of  the  class  which  properly 
may  be  termed  fine  art  emotions.  They  in  like  manner  are 
identified  in  experience  with  the  objects  which  originally  pro- 
duced them.  These  emotions  and  objects  are  reproduced  with 
their  aggregated  associations,  and  out  of  these  materials  the  artist 
makes  his  constructions.  The  end  which  he  has  in  view  is 
determined  intellectually  by  his  associations ;  this  end  governs 
volition  and  succeeding  associations.  The  artist  chooses  and  rejects 
till  his  end  is  satisfied.  He  has  many  conditions  to  limit  him — 
the  melody,  harmony,  pathos,  humour  of  the  construction  ;  the 
effect  it  will  have  upon  the  minds  of  others ;  discordant  effects 
are  to  be  excluded ;  the  useful  is  to  be  saved  as  in  decoration, 
while  the  beautiful  is  to  be  sought.  All  these  restrictions  make 
the  labomr  of  the  artist  more  difficult  than  that  of  the  dreamer, 
and  even  may  cause  it  to  become  as  wearisome  as  the  hardest 
efiforts  of  scientific  construction.  The  greater  the  amount  of 
associated  material,  the  more  able  is  the  artist  to  evolve  the 
sought  for  creations. 
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CHAPTER  XLIV. 

BEDINTEGRATIOK  IN  OEKJEJRAL. 

§  1.  We  have  now  adverted  to  five  leading  varieties  of  redin- 
tegration— Perceptive,  fieminiscent,  Coneeptive,  Discursive,  and 
Constructive.  These  five  exhibit  the  most  important  phases  of 
intellectual  development,  regarding  the  processes,  or  the  course  of 
development,  rather  than  the  products,  though,  as  we  have  seen, 
their  differences  are  determined  by  the  products,  since  preciwly 
the  same  processes  have  been  seen  in  all  the  varieties  of  redin- 
tegration. 

§  2.  The  same  complementary  character  of  mental  operations, 
which  we  have  so  uniformly  observed  in  all  our  study  thus  far,  is 
no  less  conspicuous  with  respect  to  the  different  modes  of  redin- 
tegration. There  is  not  a  single  experience  which  we  are  able  to 
refer  to  one  of  the  above  modes  of  activity  because  of  its  pro- 
minence in  the  experience,  which  we  do  not  find  to  involve  the 
others.  Though  perception  of  some  sort  would  doubtless  be  po>- 
sible  without  conception,  we  have  seen  how  even  our  simple  per- 
ceptions, ordinarily  so  regarded,  involve  classification  and  general- 
isjition  ;  also  we  learned  very  early  that  they  postulate  memorv; 
likewise  inference  ;  and  more  lately  we  have  seen  construct iveness 
at  work  with  perceived  objects  to  fill  out  wholes  of  which  some 
part  only  is  presented.  The  same  interdependence  has  been 
noticed  when  we  start  from  any  one  of  the  other  modes  of  redin- 
tegration. Each  seems  necessary  to  and  a  part  of  the  others, 
though  in  a  given  experience  redintegration  will  follow  one  or 
other  of  these  modes  so  predominantly  as  to  chai-acterise  the 
experience  with  reference  to  its  intellectual  processes  thus 
enabling  us  to  classify  the  course  of  mental  operations  as  being 
predominantly  perceptive,  coneeptive,  discursive,  reminiscent  or 
constructive. 

§  3.  The  exposition  has  furnished  us  with  ample  illustration 
and  abundant  confirmation  of  the  laws  of  redintegration  hitherto 
laid  down  (Chap.  XXXV.).  Attention,  association,  and  represen- 
tation working  together,  and  working  according  to  the  laws  ]ust 
referred  to,  have  been  found  necessary,  and  all  that  is  necessary,  to 
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develop  all  the  modes  of  action  which  we  have  had  exhibited  to  iis, 
so  far  as  intellectual  movements  and  influences  are  concerned.  By 
this  agreement  between  fact  and  law  the  truth  of  the  whole  doctrine 
of  redintegration  is  confirmed,  and  we  are  assured  that  mental  life 
is  developed  after  its  genesis  according  to  the  law  of  evolution, 
from  the  simple,  the  homogeneous,  and  the  indefinite  to  the 
complex,  the  heterogeneous  and  the  definite,  through  a  continuous 
process  of  differentiation  and  integration. 

§  4.  This  tendency  to  renewed  integration  is  discernible  in  all 
mental  life.  The  incessant  movement  toward  greater  generality 
we  remarked  in  connection  with  conceptive  redintegration  (Chap. 
XLI.  §  11).  In  all  experience  the  automatic  activity  is  in  opera- 
tion to  consolidate  and  integrate,  the  weaker  associations  being 
lost  while  the  stronger  are  held  together,  reunited  and  perpetuated. 
The  integration  of  language  is  an  index  of  the  integration  of 
thought.  Letters  are  integrated  into  words,  words  into  proposi- 
tions, propositions  into  discourse,  marking  a  corresponding  inte- 
gration of  cognition.  There  exists  a  manifest  disposition  to  con- 
dense, consolidate,  abbreviate,  symbolise,  abstract,  generalise, 
prevailing  both  involuntarily  and  often  unconsciously,  and  al«o  in 
obedience  to  selective  action.  This  we  have  previously  asserted, 
and  we  are  now  entitled  to  re-affirm  it  with  a  greater  positiveness 
as  a  valid  induction  from  observed  facts. 

§  5.  A  manifest  result  of  this  process  of  renewed  integration 
is  to  form  associations  in  certain  directions,  and  hence  to  exclude 
and  prevent  other  associations.  This  expresses  the  law  of  habit 
on  its  intellectual  side.  Exclusion  is  exhibited  in  two  ways,  one 
when  states  are  developed  which  are  absolutely  exclusive  of  others, 
their  opposites  ;  and,  secondly,  when  permanent,  persistent  and 
irreversible  tendencies  and  aptitudes  are  formed.  In  connection 
with  habitual  actions  there  must  of  course  be  habitual  intellectual 
associations.  These  may  be  formed  by  repetition  in  the  individual 
life  or  by  hereditary  transmissions.  And  when  our  minds  are  occu- 
pied with  the  habitual  associations  connected  with  our  acts,  it  need 
scarcely  be  remarked  that  other  things  about  which  it  was  possible 
to  occupy  our  minds  are  excluded.  As  one  line  of  association  is 
established,  it  is  more  difficult  to  establish  lines  in  other  and 
opposite  directions.  Out  of  this  fact  grow  the  differences  among 
men  in  aptitudes  and  character.  A  man  accustomed  to  an  agri- 
cultural life  forms  his  trains  of  thought  upon  the  incidents  of  that 
life,  and  is  largely  destitute  of  the  associations  of  the  scholar ; 
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indeed,  after  a  time  he  is  wholly  unable  to  form  those  associations. 
The  artist  is  not  a  reasoner;  the  lawyer  is  not  a  physician;  tlie 
blacksmith  is  not  a  broker ;  the  merchant  is  not  a  teacher. 
Where  a  i^erson  has  an  ability  to  turn  from  one  thing  to  another 
readily,  it  is  at  the  expense  of  that  strength  of  association  which 
is  necessary  to  perfected  skill.  This  truth  is  expressed  by  the 
common  saying,  *  Jack  of  all  trades  and  master  of  none.* 

§  6.  Some  associations  are  absolutely  exclusive.  We  cannot 
think  of  the  presence  and  absence  of  an  object  at  the  same  time ; 
that  is  to  say,  there  is  no  coherence  between  the  ideas.  We  can- 
not form  the  idea  of  a  square  circle  because  there  is  mutual  ex- 
clusion in  the  associations  of  a  square  and  a  circle,  so  that  when 
we  think  of  a  square  we  destroy  the  idea  of  the  circle,  or  conversely. 
We  cannot  imagine  i>ain  and  pleasure  as  existing  in  our  experi- 
ence at  the  same  moment;  they  must  appear  in  succession,  and  one 
submerge  the  other.  Accordingly  associations  which  bring  np 
irresistibly  the  idea  of  a  square  or  of  a  pain  are  incompatible  with 
and  exclusive  of  those  which  bring  up  the  idea  of  a  circle  or  a 
pleasure. 

§  7.  A  further  consequence  of  redintegration  is  the  formation 
of  inseparable  associations.  From  all  inferior  degrees  of  strength 
of  colierenee,  associations  grow  to  an  absolute  inseparableness,  so 
that  in  the  mental  life  there  is  no  capacity  to  reproduce  one  ele- 
ment of  the  association  without  raising  the  others.  Thus  all 
mental  expc-riences  tend  to  become  involuntary  and  indeed  to  go 
out  of  consciousness  finally,  leading  to  unconscious  redintegration 
and  action.  The  b(»ginnings  of  this  machine-like  action  are  seen 
in  the  formation  of  inseparable  associations,  either  ancestrally  or 
experientially  organised.  These  associations  occur  throughout  our 
experience.  In  walking,  for  instance,  the  intellectual  associations 
of  a  relatively  erect  posture  (in  man),  of  putting  one  leg  before 
the  other,  of  the  measurement  of  distance  are  inseparable.  No 
one  is  thought  of  without  the  other,  in  the  idea  of  walking. 
The  localisation  of  sensations  gives  rise  to  innumerable  insepar- 
able associations;  taste  and  the  tongue,  smell  and  the  nose, 
sight  and  the  eye — all  have  an  indissoluble  connection.  The 
statical  attributes  of  body  we  have  seen  to  be  inseparable  from  I 
the  idea  of  body,  or  of  anything  whatever  in  the  external  wcwW, 
so  much  so  that  we  cannot  think  of  space  except  we  invest  it  with 
force-attributes.  In  the  use  of  language  we  constantly  find  names 
inseparably  associated  with  certain  objects.     A  certain   fimu^  or 
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expression  of  countenance  always  recalls  the  name  Shakespeare, 
Kaiser  Wilhelm,  or  my  neighbour  John  Smith.  Very  often  there 
is  an  indissoluble  association  between  a  name  and  some  of  its  con- 
notations. Honesty^  Justice^  Chastity  as  abstract  names  have 
certain  inseparable  connotations  with  most  men.  That  the  asso- 
ciations are  inseparable  we  indicate  when  we  say  that  this^  thaty 
and  the  other  are  necessary  to  honesty,  justice,  chastity,  etc.,  and 
that  the  contrary  is  incompatible  with  those  qualities.  The  logical 
distinctions  of  the  schoolmen — genus^  species^  differentiay  pro~ 
priurriy  accidens — are  founded  upon  the  degrees  of  association. 
Oenus  and  differentia  are  said  to  be  of  the  essence  of  the  subject, 
that  is  to  say,  the  associations  which  are  inseparable  from  the  sub- 
ject are  those  which  make  up  its  genus  and  differentia. 

§  8.  Our  reminiscences  are  full  of  inseparable  associations. 
That  which  we  term  certainty  and  permanence  with  regard  to 
memory  is  a  matter  of  inseparable  association,  in  proportion  as 
the  certainty  is  of  a  high  degree.  The  sequences  of  events  are 
often  united  in  this  way ;  night  following  day  and  day  following 
night,  motion  followed  by  resistance,  and  resistance  followed 
by  motion  are  illustrations.  Those  associations  indicated  by 
relative  names  are  remarkable  instances  (Chap.  IV.  §  24).  The 
whole  of  our  mental  acquisitions  permanently  preserved  involves 
inseparable  associations.  Habits  which  become  inveterate  and  un- 
controllable furnish  instances  when  we  consider  their  intellectual 
side  ;  not  less  controlling  and  inexpugnable  are  ideas  and  opinions. 
Childhood  and  youth  are  the  periods  when  the  lines  of  associations 
take  their  direction;  in  early  manhood  and  womanhood  they 
crystallise  rapidly.  When  a  person  *  ceases  to  learn,'  as  it  is  said, 
we  indicate  that  those  associations  are  becoming  inseparable  which 
relate  and  are  necessary  to  the  determination  of  character.  No 
man  during  his  life  ever  actually  ceases  to  learn,  but  the  lines  in 
which  he  is  to  make  acquisition  are  inarked  out  generally  some 
time  before  he  reaches  middle  life.  Men  do  not  very  materially 
modify  their  liabits  of  feeling,  thought,  or  action  after  that  period. 

§  9.  While  it  is  true  that  some  associations  may  be  inse^iar- 
able  which  are  not  at  all  so  in  another,  and  that  the  total  set  of 
associations  inseparable  united  in  one  person's  mind  differs  very 
materially  from  the  total  set  of  another's ;  yet  there  are  some  asso- 
ciations of  this  sort  which  are  common  to  all  people  as  products 
of  all  experience.  These  are  expressed  both  in  the  universally 
settled  laws  of  natiure,  such  as  the  law  of  gravitation  and  in  the 
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minor  uniformities  which  universally  control  daily  practical  life,  a-! 
the  association  between  eating  and  satisfying  hunger,  food  and 
sustenance  of  life.  The  highest  and  most  complete  exemplification 
of  inseparable  a«?sociations  is  found  in  what  are  termed  axioms  aikl 
necessiiry  truths.  (Chap.  XXXIX.  §  32,  33,  and  Chap.  LVITI. 
post.) 


CHAPTER   XLV. 
EMOTIONAL  DEVELOPME^^T, 


§  1 .  In  our  exposition  of  the  Genesis  of  Feelings  (Chap.  XXAT) 
we  commented  \i\iox\  the  difficulty  and  the  impropriety  of  making 
mutually-exclusive  divisions  of  feelings  on  the  basis  of  any  anti- 
thesis between  sensation  and  emotion.  The  latter  word  is  con- 
venient to  indicate  the  higher  developments  of  feeling,  but  io 
attempt  t^)  make  a  classification  of  the  emotions  as  distinct  from 
the  sensations  is  dangerous  to  scientific  truth  and  accuracy.  We 
m(*an  by  emotions  more  or  less  highly  representative  feelings 
arising  in  response  to  central,  rather  than  peripheral,  excitation. 
And  in  tliis  chaj)ter  by  Kniotional  Development  I  intend  toimlicate 
development  of  feeling.  If  feeling  had  an  adjective  it  would  be 
the  preferable  word ;  but  in  default  thereof,  emotional  is  the  best 
t(»nn  to  use. 

§  2.  N(iar  the  end  of  Chapter  XXVI.  was  given  a  scheme  of 
tlie  points  necessjiry  to  l>e  examined  in  the  full  scientific  treatment 
of  states  of  f(»eling.  This  involved  bodily  origin  and  expression, 
(|uality  (pleasure,  pain  or  indifference),  modes  of  presentativitv, 
(pinntity,  volitional  and  intellectual  relations.  In  one  sense  these 
last  named  may  be  said  to  include  all  the  rest,  for  we  must  re- 
member again  ^Chap.  XXXVII.  §  14)  that  it  is  only  our  knowledge 
of  feelings  with  which  science  has  to  do.  Cognition  is  the  index 
of  feeling.  This  circumstance,  and  the  fact  that  cognition  ami 
feeling  are  inseparable  phenomena  of  consciousness,  makes  it 
necessary  that  the  study  of  emotional  development  should  follow 
along  the  line  of  cognitive  development.  Hence  the  value  and 
importance  of  the  division  of  feelings  according  to  their  decree 
of  representativeness  running  exactly  parallel  to  a  corresixjndin^ 
division  of  cognitions. 

§  3    The  leading  subjective  characters  of  feelings  relate  to  their 
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quality  as  pleasurable,  painful,  or  indifferent,  tbe  latter  indicating 
states  of  excitement  neutral  or  indistinguishable  on  this  score ; 
such  as  accompany  acts  of  attention  from  external  impact  before 
a  pleasurable  or  painful  quality  is  declared.  As  feelings  are  re- 
presented they  are  represented  as  pleasurable,  painful  or  indifferent, 
the  tendency  being  to  represent  the  pleasurable.  As  redintegra- 
tion goes  on,  feelings  attach  themselves  to  the  integrations 
formed,  and  the  representative  object  is  marked  by  a  quality  as 
respects  pleasure  and  pain.  Certain  representative  cognitions 
have  pleasurable,  agreeable,  desirable  accompaniments ;  others  the 
reverse;  with  others  there  seems  a  neutrality.  Thus  ends  of 
action  are  produced  toward  which  volition  moves. 

§  4.  The  development  of  feelings  hence  necessarily  involves  very 
prominently  the  formation  of  redintegrated  aggregates  which  are  at- 
tached to,  and  marked  by,  cognitive  redintegrations,  and  which  have 
their  bearing  upon  volition  according  to  the  law  of  pleasure  and 
pain.  The  development  of  feelings, therefore,  has  its  chief  subjective 
interest  in  the  development  of  pleasures  and  pains,  a  full  treat- 
ment of  which  will  occupy  our  attention  in  Part  VIIL  of  this  work, 
pleasures  and  pains  being  regarded  as  the  integrations  of  feeling. 

§  5.  The  proper  classifications  of  feelings  are  one  showing  the 
progressive  development  of  pleasures  and  pains,  and  also  one  ex- 
hibiting the  relations  of  feelings  to  ends  of  action  as  concerning 
the  individual  and  the  race.  Feelings  have  their  subjective  side 
as  pleasure  and  pain,  and  also  directly  control  volitional  action. 
The  classification  of  the  emotions  has  always  been  a  stumbling- 
block  to  psychologists,  not  from  any  want  of  acuteness  or  thorough- 
ness on  their  part,  but  from  the  inherent  difficulties  of  the  subject. 
The  complexities  of  these  liighly  representative  feelings,  both  as 
respects  their  composition  and  their  relations  to  each  other,  and 
to  other  elements  or  aspects  of  mental  life,  are  so  great  that  we 
can  scarcely  analyse  them,  while  to  define  them  seems  an  impossi- 
bility. Except  we  follow  out  the  orders  of  classification  just 
referred  to,  we  can  only  make  irregular  groupings  of  feelings 
having  a  tolerable  degree  of  homogeneity,  but  not  being  mutually 
exclusive  in  all  cases.  For  the  purposes  of  this  chapter,  we  will 
pursue  the  latter  course,  what  we  have  to  note  at  present  to  be 
supplemented  by  the  subsequent  exposition  of  pleasures  and  pains, 
and  ends. 
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FhELINGS   OF  ATTEXTIOX. 

§  6.  When  the  attention  is  fixed  upon  any  object,  there  arise 
certain  feelings,  more  or  less  representative,  which  are  apt  to  be 
neutral  as  resi)ects  pleasure  and  pain  in  the  first  instance,  thougb 
soon  assuming  a  pleasurable  or  painful  character.  The  characteristic 
feature  of  these  emotions  is  the  transition  from  one  state  of  cod- 
scioiisness  to  another;  the  feeling  of  change,  which  is  in  itself 
pleasurable,  though  the  pleasure  may  be  quenched  very  speedil?  if 
the  new  object  awakens  pain  or  painful  associations.  There  are 
various  fonns  in  which  these  emotions  appear. 

§  7.  Novdiy. — Where  a  sharp  contrast  is  presented  between 
the  new  state  and  the  old,  and  when  the  new  with  its  associations 
continues  to  exhibit  the  same  contrast  with  the  old  and  \is  associa- 
tions, the  emotions  attendant  upon  novelty  arise.  As  we  have 
heretofore  seen  the  feelings  of  contrast,  the  rise  of  a  novel  feeling 
detaining  the  attention,  depend  upon  quantity  of  sensation  or 
pleasurable  interest.  Novelty  is  very  largely  pleasurable,  but  a 
novelty  in  pain  is  apt  to  create  a  stronger  feeling  than  an  accus- 
tomed pain.  Observations  have  been  made  with  a  view  of  deter- 
mining how  small  a  difference  of  sensation-creating  force  can  be 
perceived.  The  result  of  these  observations  has  been  exi^ressed  in 
what  is  termed  F^echner's  law,  which  assumes  that  the  smalle:^t 
percei)tible  diflference  is  constant  within  the  range  of  the  same 
sens(\  This  law  is  as  follows:  '  The  Uicrease  of  stiimtlus  nec&' 
sary  to  produce  the  smallest  perceptible  change  in  a  sensatian  is 
proportional  to  the  strength  of  the  stimulus  alrendy  actina;  or, 
the  sensation  increases  proportionately  to  the  logarithin  of  the 
strength  of  the  stimulus.^  The  heavier  the  pressure  upon  the 
skin,  for  example,  the  more  must  it  be  increased  or  diminished  in 
order  that  the  increase  or  diminution  be  felt.  If  a  lighted  candle 
is  brought  into  a  dark  room,  a  sensation  of  light  ensues  which 
however,  is  not  doubled  by  the  addition  of  a  second  ;  and  if  a  third 
is  then  added,  the  sensation  is  hardly  increased  at  all.  The  law 
is  an  approximately  true  expression  for  sensations  of  medium 
intensity.* 

§  8.  Variety, — When  there  is  a  remission  or  intermission  of 
the  stimulating  cause,  the  effect  of  novelty  is  produced  on  a  re- 
currence*. The  longer  the  interval  of  intermission  the  more  lively 
the  feeling  when  it  recurs. 

»  See  Martin's  Human  Body,  Chap.  XXV. 
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§  9.  Monotony, — The  feelings  of  novelty,  of  course,  are 
greatest  at  the  first  shock.  Continuance  of  the  impression  blunts 
the  feeling,  and  in  the  case  of  pleasurable  novelty,  the  pleasure 
rapidly  degenerates  until  finally  there  arises  the  pain  of  mono- 
tony, producing  fatigue  and  dissatisfaction.  An  extreme  form  of 
this  is  Ennui,  which  may  result  from  the  cutting  off  of  accus- 
tomed pleasures  or  from  satiety  in  the  enjoyment  of  them. 

§  10.  Surprise. — This  emotion  occurs  when  there  is  a  sudden, 
unexpected  experience  of  something  new.  The  physical  expres- 
sions are  often  very  marked.  The  eyebrows  are  raised  ;  the  eyes 
are  opened  wide,  and  the  mouth  has  the  same  tendency  ;  the 
movements  of  the  heart  are  accelerated.  Surprise  may  be  either 
pleasurable  or  painful.  There  is  always  a  feeling  of  contradic- 
tion or  opposition  in  this  emotion  which  is  not,  however,  suflfi- 
ciently  acute  to  produce  a  very  positive  pain. 

§  11.  Wonder. — When  to  surprise  is  added  the  feeling  of  a 
something  above  common  experience  which  elevates  the  mind 
and  gives  an  impression  of  superior  power,  we  have  astonishment. 
Sometimes  there  is  an  infusion  of  fear,  giving  rise  to  awe. 
Sometimes  anger  is  blended  with  the  surprise,  creating  contempt 
or  loathing.  Again,  if  to  the  wonder  is  added  a  feeling  of  approval, 
admiration  supervenes.  Wonder  is  involved  in  sublimity  also. 
The  emotion  is  far  reaching  and  pervasive. 

§  12.  Interest  and  Effort. — Pleasurable  attention  is  often 
indicated  by  the  word  interesting.  We  are  attracted,  detained, 
interested  in  something  which  thus  claims  our  attention.  On  the 
other  hand,  voluntary  attention  is  often  attended  with  the  feeling 
of  effort,  as  when  we  labour  painfully  to  fix  our  minds  upon  some 
task.  These  are  the  experiences  of  every  one,  especially  in  child- 
hood and  youth. 

FEEUNGS   OF  SELF-SUFFICIENT   ACTIVITY. 

§  13.  Self-activity  being  necessary  to  the  development  of  life 
is  in  itself  pleasurable.  As  we  shall  hereafter  see,  this  activity  is 
a  self-sufficient  end.  Representations,  then,  of  experiences  which 
are  of  simple  self-activity,  without  regard  to  purposes,  often 
generate  pleasurable  emotion.  Especially  does  this  occur  when, 
under  present  restraint,  the  pleasures  of  freedom  are  more  vividly 
represented.  The  emotions  of  power,  as  conferring  the  ability  to 
carry  on  activity  unhindered,  involve  an  element  which  comes 
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from  the  feelings  we  are  now  considering,  lo  i)i< 
enjoyments  of  play  are  the  characteristic  featUT^-,  the  de^U 
mere  activity  for  its  own  sake.  FeclingH  of  sctf-sc-tivity  ■' 
connection  with  bodily  iictivity,  as  in  luovemcnt  and  k 
nil  the  varieties  of  sports  for  instance.  They  also  arise  mlh  ol 
tion  to  all  the  sorts  of  mental  activity.  The  delights  of  iw 
in  reiralling  past  events  »re  indisputable.  But  most  coiufucM 
do  theae  pleasurable  emotions  tvr'iae  in  the  exercise  of  inbJltMl 
construct! veneBS.  Among  these  are  tJie  pleasures  of  the  tna 
tion.  The  inspiration  to  tiiia  form  of  mental  activitj  b  d 
found  in  the  pliiy-impulse.  Jn  addition  to  the  abov< 
those  feelings  which  promjit  to  development  aud  prc^mshwl 
their  roots  in  this  group. 

FEELINGS   OF  ACTIVITV    FOR    ENDS. 
§  14.  Closely  allied  to  the  feelings  of  se.f-sufficient  *Sp% 
are  those  wherein  the  activity  is  directed  to  ends.     Tbe*e  indafe 
very  largely  the  pleaKures  of  hope  and  antieipntiou.     We  »ii!  •* 
forestall  what  belongs  to  a  subsequent  chapter  further  thuo  W 
that  these   ends   have  their  chief  division    into    Egoistic,  Eg» 
Altruistic,  and  Altruistic,     Egoistic  ends  do  not  take  inwnf* 
the  pleasures  or  pains  of  other  individuals    than   self;  tie  « 
altruistic  take  into  consideration  the  feelings  of  others  trai  « 
as  ultimately  affecting  self;  the  altruistic  are  those  hariitf 
]iurest  regard  for  the  pleasures  and  [lains  of  others,  eiubmciu 
most  diijinterested  feelings.   Ttiis  classification  applies  to  pltMi 
also ;  all  ends  are  pleasures. 

FEELINOS  A3   RELATED  TO  STATES  OF   THE    ORQAXISM. 

§  15.  The  feehngs  we  have  now  touched  upon  relate 
to  activities  of  the  sentient  being.  There  are  many  feeUags 
emotional  states  which  may  be  referred  to  conditions  fd 
organism.  It  is  impossible  to  define  thet^e  feelings,  or  to 
whether  they  are  to  be  considered  as  ento-i>eriplieraI  or  as  ceo 
feelings.  So  far  as  they  are  not  sensational,  they  are  usualtj 
dicated  by  synonyms  for  pleasure  and  pain,  such  as,  on  the 
side,  Exhilaration,  High  Spirits,  Hilarity,  Joy  ;  and  on  the  ull 
Dejection,  Sorrow,  Melancholy,  Prostration,  Despair.  Of 
the  causes  of  these  feelings  are  often  foimd  in    thi 

livitics  outward,  aiid  in  the  aclion  of  external  thtogs  upon 
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organism.  I  now  merely  refer  to  them  considered  as  primarily 
related  to  the  organism  itself.  They  are  forms  of  pleasure  and 
pain — feeling  on  its  subjective  side. 

FEELINGS   AS   DEVELOPED    BV   ENVIRONING   OBJECTS. 

§  16.  No  feeling  is  independent  either  of  organism  or  environ- 
ment. All  feelings  attendant  upon  efferent  activity  imply  an 
environment  upon  which  action  is  wrought ;  in  like  manner,  all 
feelings  generated  through  environing  forces  postulate  a  reaction 
of  the  organism.  Nevertheless  we  can  classify  feelings  according 
to  their  primary  relations,  thus  giving  less  prominence  to,  though 
not  ignoring,  secondary  implications.  In  this  view,  having  referred 
to  the  development  of  feelings  by  automatic  activity,  and  also 
having  adverted  to  their  development  by  conditions  of  the  physio- 
logical environment,  it  remains  for  us  to  consider  emotional  states 
as  developed  by  the  external  environment,  and  as  related  primarily 
to  external  objects  and  representations  of  the  same.  These 
states,  so  far  as  the  objects  are  concerned,  result  in  attraction  or 
repulsion,  on  the  subjective  side  of  which  we  find  as  correspond- 
ing, pleasure  and  pain,  with  a  point  of  indiflference  or  neutrality, 
both  on  the  objective  side  and  also  on  the  subjective.  We  shall 
then  have  emotional  states  as  primarily  related  to  external  objects 
divided  into  two  grand  divisions,  (I.)  Pleasurable  Interests  in 
External  Objects,  and  (II.)  Aversions  to  External  Objects. 
Under  these  heads  we  will  examine  some  of  the  leading  emotions. 

(I.)  Pleasurable  Interests  in  External  Objects. 

INTEREST   OF    INTROSUSCEPTION. 

§  17.  The  introsusception  of  external  objects  for  assimilation 
with  the  organism  must  be  one  of  the  earliest  experiences  of 
conscious  life,  as  it  is  one  of  the  very  earliest  functions  of  all 
organic  life.  The  experience  occurs  in  connection  with  the 
gratification  of  appetitive  cravings,  those  of  alimentation  perhaps 
being  the  most  prominent.  When,  therefore,  the  representative 
power  is  sufficiently  developed  to  connect  with  any  object,  either 
perceived  or  remembered,  the  associations  of  pleasurable  intro- 
susception, an  introsusceptive  interest  is  awakened,  more  or  less 
strong  according  to  the  conditions  of  appetite  then  subsisting. 
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Tin*  aiiiiiiiil,  uiM»n  si^ht  J  tearing,  or  smell  of  its  prev,has  devfUif*^l 
nil  <'inolional  interest  to  devour  if,  if  hunger  presses;  if  theiti* 
no  iniintsliate  nrgency,  still  there  is  some  representative  pleafirr- 
able  intiTi»st  of  gratifieil  hunger  which  attaches  to  the  object.  A 
similar  effect  eonies  from  the  sight  of  water ;  a  similar  one  frcio 
the  thouj^ht  of  the  sun  at  night  time  as  representation  i.s  fiirthrr 
(leveloiHHl ;  from  every  object  which  has  associations  of  appetitiw 
enjoyment,  whether  animate  or  inanimate.      There  are  feeling? 
an)usiHl  in  the  animal  at  the  sight  of  one  of  its  kind  which  are 
nut  eriN'ited  by  the  sight  or  thought  of  its  prev ;  of  theie  I  sU 
]>resently  spt^ak.     But  so  for  forth  as  the  creature  is  \-iewtJa? 
lin\v,  it  seems  likely  that  the  same  sorts  of  feelings  arise  as  :it  ib^ 
sight  or  thought  of  the  inorganic  water  which  is  to  quench  thin?. 
Hefore  any  feeling  of  malevi>lence  comes  there  will  be  simplv  the 
feelings  aecomiMinying  a  desire  to  eat  the  object  which  exi)erience 
has  taught  the  animal  will  satisfy  hunger.      These  interests  of 
introsusception,  thus  generated,  mark  the  beginnin^-s  of  the  for- 
mation of  <»nds. 

INTEREST  OF  PURSUIT. 

§  18.  The  introsuseeptive  interests  almost  immediately  de\v\^' 
the  ])leasures  of  pursuit,  which  furnish  an  additional  s«.mrco  of 
emotional  variety.  Objects  of  interest  for  introsuseeptive  pnr- 
])osos  to  be  available  nuist  be  taken  and  thus  often  pursui'^1. 
Besides  the  n^presenied  pleasures  of  introsuseeption,  there  artf 
added  the  pleasures  of  the  exercise  of  automatic  activitv.  Tie 
eh'inent  of  uncertainty  as  to  success  increases  the  pleasure,  unle«> 
the  end  is  so  desirable  and  its  attainment  so  urgent  as  to  create 
fear  or  anxiety  with  n*gsird  to  loss  or  failure.  The  fact  tLat 
activity  is  an  end  in  itself  receives  illustration  in  this  connection 
from  the  circumstance  that  the  pleasures  of  pursuit  are  oftentiDie? 
regarded  as  sui)erior  to  those  of  acquisition.  Where  piu*suit,  how- 
ever, is  undertaken  in  obedience  to  any  very  strong  urgency,  excejit 
that  of  exercise,  this  cannot  well  be  the  case. 

INTEREST   OF   ACQUISITION. 

§  19.  Following  hard  upon  successful  pursuit  is  the  pleasure 
of  possession,  and  with  it  goes  that  of  acquisition.  Although  a 
thing  may  not  be  immediately  necessary  for  enjoyment^  tlie  fact 
that  appetitive  cravings  may  go  for  a  long  time  without  the  means 
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of  satisfying  them,  creates  a  prevision  and  providence,  which 
though  short-sighted  in  the  inferior  degrees  of  life  and  also  in 
primitive  man,  yet,  as  development  of  the  representative  faculties 
goes  on,  becomes  very  far-reaching.  Thus  an  object  may  be  desired 
not  for  present  use  but  for  future  consumption,  and  hence  the 
genesis  of  love  of  property.  The  interests  of  acquisition  and 
accumulation  become  as  ends  very  strong,  very  persistent,  and 
very  absorbing.  They  constitute  a  large  fraction  of  our  repre- 
sentative pleasures.  The  emotions  aggregated  on  this  basis  involve 
a  sense  of  novelty,  security,  self-complacency,  and  power;  they 
bring  out  a  pleasure  in  forethought,  calculation,  and  prudence; 
they  are  interwoven  with  all  pleasures  of  labour,  and  in  fact  reach 
into  every  mental  dej>artment.  When  not  balanced  by  feelings 
more  altruistic,  they  exist  in  forms  designated  by  the  t^rms 
avarice^  covetousnesSy  greed  of  gain.  The  pleasures  of  power  are 
very  closely  related  to  those  now  under  consideration.  The  mastery 
of  a  situation,  especially  in  commercial  states,  is  often  attained 
and  secured  by  means  of  a  person's  acquisitions.  This  is  not 
always  the  key  to  power,  however,  and  the  pleasures  of  acquisition 
and  power  are  therefore  not  wholly  co-incident.  The  interest  of 
acquisition  relates  also  to  animate  beings  for  the  purposes  of  ser- 
vice, as  with  domestic  animals  and  with  slaves. 

INTEREST  OF  PRESERVATION,  DEVELOPMENT  AND  PERFECTION. 

§  20.  The  same  forethought  which  takes  note  of  future  exi- 
gencies makes  it  an  object  to  preserve  the  things  we  have  got. 
This  involves  care  and  solicitude,  and  some  comprehension  of  the 
conditions  of  the  existence  of  what  we  desire  to  preserve.  Our 
attention  is  hence  directed  toward  these  objects  with  a  view  to 
their  preservation,  and  the  rise  of  ego-altruistic  feelings  occurs. 
This  interest  is  readily  extended  to  the  development  and  perfection 
of  external  objects.  A  plant  is  preserved  and  cultivated  for  its 
fruit,  and  we  note  with  pleasure  its  growth ;  an  animal  is  kept  and 
fattened  for  future  eating,  and  we  are  interested  in  having  it  well 
taken  care  of.  Shelters  are  built,  food  and  drink  supplied.  When 
a  society  comes  into  existence,  the  interests  of  preservation  as 
between  man  and  man  become  greatly  complicated. 

INTEREST   OF   BENEVOLENCE. 

§  21.  It  is  but  a  step  from  the  last-named  interests  to  those 
of  benevolence  in  its  initiation,  though  for  its  full  development 
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some  regards  not  y(»t  noticed  are  necessary.  An  object  haNing 
life,  the  preservation,  development  and  i>erfectioii  of  which  is  a 
matter  of  interest  to  us,  we  cherish  with  some  degree  of  bene- 
volence. The  term  can  scarcely  be  applied  to  inorganic  objects, 
nor  yet  with  full  propriety  to  vegetal  life.  It  seems  to  designate 
a  regard  for  the  welfare  of  an  animal,  and  is  the  more  certain  and 
pronounced  as  we  invest  such  a  creature  with  feelings  like  our 
own.     We  are  thus  brought  to  the 

INTEREST   OF  SOCIETY. 

§  22.  I  have  already  mentioned  among  the  appetites  that  of 
Society  (('hap.  XXX.  §  36).  There  is  a  pleasurable  interest  in 
the  amicable  presence  of  another  being  like  one's  self.  This 
occurs  in  connection  with  the  gregarious  position  of  conscious 
beings,  so  situated  as  to  be  of  mutual  help  and  comfort.  Warm 
contact,  as  protection  against  cold,  combination  for  the  purposes  of 
overcoming  and  securing  prey  and  of  defence  against  enemies,  are 
the  primitive  advantages.  To  these  ends  some  sort  of  communi- 
cation is  necessary,  and  this  established,  the  pleasure  of  likeness 
agreement,  community  is  superadded.  When  we  increase  these 
by  the  tender  emotions,  we  have  a  mass  of  very  powerful  feeling. 
The  interest  of  society,  however,  varies  greatly  under  different 
circumstances.  Mr.  Spencer  remarks :  *  An  animal  of  a  predatory 
kind  which  has  i)rey  that  can  be  caught  and  killed  without  heljs 
l)n>lits  by  living  alone  ;  especially  if  its  prey  is  much  scatteretl, 
and  is  seemed  by  stealthy  approach  or  by  lying  in  ambush. 
Gregariousness  would  here  be  a  positive  disadvantage,  hence  the 
tendency  of  large  carnivores,  and  also  of  small  carnivores  that 
have  feeble  and  widely  distributed  prey,  to  lead  solitary  lives. 
Others  there  are,  however,  as  the  wolves  and  their  allies,  which 
having  large  prey,  profit  by  co-operation,  and  gregariousness 
becomes  in  part  their  habit.  Among  herbivorous  animals,  gre- 
gariousness is  general,  for  the  reason  that  the  distribution  of  food 
is  not  such  as  would  make  dispersion  decidedly  advantageous, 
while  certain  benefits  arise  from  living  together ;  more  especially 
the  benefit  that  the  eyes  and  ears  of  all  members  of  a  herd  are 
available  for  detecting  danger,  and  hence,  on  the  approach  of  an 
enemy,  each  member  of  the  herd  has  a  greater  chance  of  being 
alarmed  in  time  to  escape  than  if  it  were  alone.  Obviously,  then, 
under  such  conditions  as    to  food  any  variety  of  a  herbivoroub 
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species  which  had  a  tendency  for  its  members  to  feed  within  sight 
of  one  another,  would  be  the  more  likely  to  survive,  and  gregarious- 
ness  would  be  increased  and  established.  .  .  .  Sociality  having 
thus  commenced,  and  survival  of  the  fittest  tending  ever  to  main- 
tain and  increase  it,  it  will  be  further  strengthened  by  the  inherited 
effects  of  habit.  The  perception  of  kindred  beings,  perpetually 
seen,  heard,  and  smelt,  will  come  to  form  a  predominant  part  of 
consciousness — so  predominant  a  part  that  absence  of  it  will  in- 
evitably cause  discomfort.  .  .  .  Clearly  then,  in  a  species  to  which 
gregariouness  is  advantageous,  the  desire  to  be  together  will, 
generation  after  generation,  be  fostered  by  the  habit  of  being 
together.  How  strong  this  desire  does  become  we  see  in  domestic 
animals.  Horses  left  alone  are  often  depressed  in  consequence, 
and  show  themselves  eager  for  companionship.  A  lost  sheep  is 
manifestly  unhappy  until  it  again  finds  the  flock.  The  strength 
of  the  desire  is,  indeed,  such  that  in  the  absence  of  members  of 
their  own  species,  gregarious  animals  will  form  companionship 
with  members  of  other  species. 

'  Without  further  evidence  we  may  safely  infer  that  among 
creatures  led  step  by  step  into  gregariousness,  there  will  little  by 
little  be  established  a  pleasure  in  being  together — a  pleasure  in 
the  consciousness  of  one  another's  presence — a  pleasure  simpler 
than,  and  quite  distinct  from,  those  higher  ones  which  it  makes 
possible.'  * 

SYMPATHY. 

§  23.  The  interest  of  society  cannot  be  subserved  without  some 
ability  to  understand  and  enter  into  the  feelings  of  others.  In 
connection  with  the  social  instincts  and  necessities,  therefore,  we 
witness  the  birth  of  sympathy,  which  develops  the  disinterested 
or  altruistic  feelings  of  our  nature.  By  means  of  symi)athy  we 
are  enabled  to  understand  the  emotions  of  another  being  and  act 
for  that  other  as  for  ourself.  That  we  do  have  purely  altruistic 
feelings  is  certain,  though  many  which  we  are  in  the  habit  of  con- 
sidering disinterested  are  in  reality  only  feelings  sublimated  out 
of  a  prudent  selfishness.  There  are,  however,  some  actions  so 
spontaneously  and  unequivocally  unselfish  that  we  cannot  explain 
them  on  ego-«iltruistic  grounds.  The  lives  of  heroes  and  martyrs 
furnish  sufficient  illustration.  The  peculiarity  of  the  sympathetic 
emotions  is  the  attaching  of  certain  feelings  relating  primarily  to 

Pri/uri^Iei  cf  Piyohoioffy,  Part  VIII.  Chap.  V. 
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ourselves  to  another  personality,  and  having  those  feelings  aroased 
by  the  circumstances  of  another  person  or  being. 

§  24.  In  order  to  excite  sympathy  proper  there  is  need  of  a 
considerable  development  of  representative  power.  According  to 
the  range  of  his  own  experience  will  a  person's  sympathies  vary. 
Of  the  general  and  common  run  of  pleasures  and  pains  every  one 
has  experience  ;  but  every  one  has  his  own  peculiar  experiences 
which  are  not  common  to  others.  Those  experiences  in  which  a 
person  is  rich  and  which  he  is  best  able  to  recall,  are  the  ones  with 
which  he  is  best  able  to  sympathise  when  they  occur  in  another ; 
those  which  another  has  but  he  has  not  had,  he  is  not  able  to 
sympathise  with  except  as  by  association  he  can  picture  them 
ideally.  Therefore,  a  ijower  of  vivid  representation  of  one's  own 
experience  is  necessary  to  the  creation  of  sympathy,  and  to  this 
a  ready  construct! ven ess  (projected  representation)  is  a  valuable 
auxiliary. 

§  25.  There  must  also  be  an  acquaintance,  and  some  degree  of 
familiarity,  with  the  signs  of  feeling  in  others.  The  voice,  its 
words  and  tones,  the  general  and  special  expressions  of  the  features, 
the  attitudes  of  the  body,  gestures,  movements — all  need  to  be 
interpreted  with  certainty  and  distinctness.  The  associations  of 
circumstances  of  all  sorts  and  varieties  must  also  be  apprehended, 
as  these  often  reveal  the  intensity  and  kind  of  feeling.  The  sight 
of  an  agn^eablc  article  of  food  in  the  hands  of  a  person,  of  which 
article  he  is  eating  a  portion,  would  be  more  potent  to  enable  us 
to  understand  the  pleasure  which  the  person  eating  experience^, 
than  the  expression  of  his  countenance.  The  accustomed  six^al 
connections  of  an  individual  enable  him  to  judge  of  the  feelings  of 
others.  Knowing  those  about  him,  very  slight  indicia  will  reveal 
feelings  which  to  a  stranger  could  not  be  understood  or  interpreted 
by  any  such  signs. 

§  26.  There  must  also  be  a  receptive  as  contradistinguished 
from  an  active  disposition.  A  susceptibility  to  impressions  from 
without  is  favourable  to  sympathy  ;  an  intense  activity  is  in  general 
unfavourable.  It  sometimes  happens,  to  be  sure,  that  to  an  active 
temj^erament  is  allied  an  ability  to  contract  sympathetic  feeling, 
there  being  a  balance  which  renders  this  possible ;  but  the  tendencies 
are  as  stated.  Mental  activity  tends  to  exclude  sympathy  by 
deadening  the  susceptibility  to  outward  impressions  of  the  feelings 
of  others.  In  similar  manner  the  defects  of  age,  or  failure  of 
the  senses,  cuts  one  off  from  sympathetic  feelings.     A  deaf  person 
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is  not  usually  sympathetic.  The  destruction  of  the  hearing 
throws  the  mind  upon  its  own  activities,  and  renders  it  self- 
engrossed.  Just  so  when  by  cultivation  great  mental  activity  is 
stimulated  and  expended  upon  interior  reflection.  Equally  so 
when  the  activity  is  expended  without.  The  unwearied  strategist 
in  the  field  of  war  or  in  the  cabinet  is  not  generally  a  man  whose 
sympathies  are  controlling  ;  nor  is  he  who  is  carrying  out  practi- 
cally the  detiiils  of  any  engrossing  course  of  action.  The  business 
man  in  his  business  life  is  not  sympathetic ;  in  his  family  associa- 
tions he  may  be  quite  so.  The  feminine  temperament  is  more 
favourable  to  sympathy  than  the  masculine ;  and  there  is  less 
energy  among  females  than  males ;  the  former  are  essentially 
passive,  not  active. 

§  27.  Similarity  of  character  and  life  is  important  to  particular 
sympathies.  People  who  agree  in  opinion,  whose  tastes  are  alike, 
whose  occupations  are  the  same,  who  have  mutual  friendships, 
whose  position  and  situation  in  society  are  the  same,  more  readily 
sympathise  on  account  of  these  facts.  We  have  little  sympathy 
for  those  who  are  very  different  from  us,  even  of  human  kind,  and 
still  less  are  we  able  to  arouse  the  feeling  with  the  lower  animals 
in  the  proportion  that  their  differences  from  our  nature  increase. 
Difference  begets  antijiathy,  and  is  damaging  to  sympathy.  Never- 
theless persons  of  broad  culture  are  able  to  fix  in  each  other 
enough  points  of  agreement  upon  which  to  preserve  sympathy, 
though  there  are  radical  differences  between  them. 

§  28.  Among  the  other  counteractions  to  sympathy  is  found 
the  controlling  taste  for  selfish  animal  pleasures  which  another 
cannot  share.  The  habit  of  allowing  a  predominance  to  anger  and 
its  associated  feelings,  the  prevalence  of  intensely  selfish  desires 
of  acquisition,  avarice,  love  of  power,  all  contribute  to  lower  the 
aptitude  for  sympathetic  feelings.  It  should  also  be  noticed  that 
general  discontent,  unhappiness  or  misery  often  destroy  the  power 
to  sympathise  with  others.  A  man  who  is  himself  in  danger  of 
starvation  has  much  less  sympathy  for  a  fellow  in  the  same  con- 
dition than  has  he  who  is  well  fed.  This  may  be  owing  in  a  con- 
siderable measure  to  the  fact  that  misery  enforces  the  self-regarding 
emotions  to  an  engrossing  degree. 

§  29.  Sympathy  is  pleasurable  or  painful  according  to  the  state 
of  the  one  sympathised  with ;  and  hence  sympathy  may  run  through 
the  whole  course  of  feeling.  Sympathy  is  not  a  special  kind  of 
feeling,  but  any  feeling  produced  in  harmony  or  agreement  with 
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the  feelings  of  another.  If  the  object  of  sympathy  be  full  of  joy, 
the  sympathetic  feeling  will*  be  one  of  joy  ;  if  of  pain,  the  sympa- 
thetic feeling  will  be  one  of  pain.  Sometimes  the  feeling  of  sym- 
pathy will  be  so  iK)werful  as  to  opi)ose  itself  successfully  to  the 
whole  current  of  our  general  inclination,  conquering  entirely  our 
selfish  interests.  The  expressions  of  sympathy  axe  the  same  as 
the  expressions  of  the  original  feeling  in  the  object  sympathised 
with,  though  usually  in  a  modified  degree.  This  is  seen  in  the 
infectiousness  of  laughter,  of  fear,  of  anger,  of  love.  The  origin 
of  the  feeling  is  clearly  the  interest  of  society,  there  being  no 
way  of  securing  the  presence  and  assistance  of  others  without 
understanding  and  ministering  to  the  wants  of  others.  The 
emotion  is  immensely  exalted  by  the  emotions  I  am  now  about 
to  describe. 

LOVE. 

§  30.  The  appetite  of  sex  is  the  foundation  for  that  emotion  we 
call  love,  which  in  its  highest  developments  is  exceedingly  complex. 
It  is  an  individual  interest  with  a  race  interest  superimposed. 
The  composite  and  highly  integrated  character  of  this  emotion  was 
illustrated  in  an  ap|)Osite  quotation  in  an  early  j>art  of  this  work. 
(Chap.  VI IT.  §  li^).  Soft,  warm  contact  and  the  sexual  embrace 
initiate  the  feeling.  All  the  social,  sympathetic  and  benevolent 
emotions  contribute  to  increase  it,  while  many  egoistic  interests 
coalesce  with  it.  As  indicated  by  its  origin,  its  characteristic 
expression  is  the  embrace.  It  is  exhibited  in  the  facial  expres- 
sions, in  the  lachrymal,  mammary  and  other  sexual  S(H?retions,  in 
postures  of  the  body,  in  turgescence  of  the  sexual  organs,  in  sob- 
bing and  sighing,  and  sometimes  in  laughter,  though  as  to  the  last 
not  in  the  more  intense  forms  of  tenderness.  Generally  speaking, 
its  effect  is  to  reduce  movement  and  put  the  body  into  a  readiness 
for  the  embrace. 

§  31.  Exaltation  of  the  sympathies  is  one  marked  characteristic 
of  tender  emotion.  Sympathy  may  exist  without  love,  but  not 
love  without  sympathy.  Tender  feeling  involves  an  extension  and 
enlargement  of  sympathy,  with  some  things  added  not  found  in 
sympathy  alone.  The  jcsthetic  emotions  and  susceptibilities  are 
of  value  in  stimulating  love.  So  also  where  situations  exist  of 
pain,  sorrow  combined  with  helplessness,  tenderness  is  excited. 
The  antipathetic  and  self-regarding  feelings  are  generally  unfavour- 
able to  its  development.     Arising  from  the  bi-sexual  character  of 
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sentient  beings  and  the  interest  of  sociality  or  gregariousness, 
together  with  interests  of  acquisition  and  preservation  of  what 
is  desirable,  there  have  been  generated  and  perfected,  through 
numberless  associations,  representations  and  consequent  modi- 
fications, the  great  emotions  of  tenderness,  love,  sympathy,  and 
benevolence  generally :  being  a  mixture  in  diflFerent  and  varying 
degrees  of  selfishness  and  disinterestedness,  and  having  balancing 
and  opposing  tendencies  as  they  aim,  on  the  one  hand  to  promote 
the  special  and  paramount  welfare  of  the  individual,  and  on  the 
other  the  interest  of  the  race.  Thus  there  is  evolved  the  senti- 
ment of  an  organic  connection  between  communities  of  indi- 
viduals, the  advantage  of  the  one  and  of  the  whole  being  in  the 
result  best  subserved  by  measured,  limited,  and  balanced  promotion 
of  the  interests  of  both. 

§  32.  Sexual  Love. — The  power  of  this  form  of  love  is  probably 
greater  than  that  of  any  other  emotion.  In  vehemence  of  mani- 
festation sometimes  it  is  equalled  or  exceeded  by  anger,  but  in 
point  of  continuance  and  endurance  the  latter  is  far  inferior.  A 
distinctive  peculiarity  of  the  emotion  is  the  tendency  to  con- 
centrate its  regard  upon  one  object.  This  arises  primarily  from 
the  fact  that  the  sexual  embrace  is  practicable  only  with  one  other 
at  the  same  time.  The  intense  feelings  excited  are  gratified  with 
and  directed  toward  one  only.  As,  then,  the  superadded  emotions 
come  on,  they  receive  a  direction  toward  a  single  object.  More- 
over, the  difficulty  of  satisfying  sympathetic  and  benevolent 
purposes  toward  a  plurality  of  objects  of  love,  and  on  the  other 
hand  the  diminution  of  benefits  received  when  they  are  divided, 
enhances  the  propriety  of  and  natural  adaptation  to  single  affections. 
The  more  the  regards  are  distributed  the  less  intense  and  full  are 
the  joys  of  all  kinds.  The  aim  of  love  is  hence  union  of  body 
and  mind,  identification,  so  far  as  possible,  with  the  one  object 
of  aff'ection.  In  the  beginning,  this  union  is  temporary,  perhaps 
momentary  ;  but  as  the  representative  feelings  are  developed  the 
tendency  is  toward  concentration,  and  continued  concentration 
upon  one  object.  Of  course  there  are  hindrances  to  this,  arising 
from  uncongenialities  of  various  sorts,  as  well  as  from  the  interests 
of  variety  and  novelty.  Yet  everywhere  concentration  is  favour- 
able to  intensity,  and  intensity  implies  concentration.  There  are 
so  many  intense  pleasures  involved  in  sexual  love  both  real  and 
ideal,  and  so  many  that  arise  from  continuance  of  the  relation, 
VOL.  I.  p  p 
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that  as  the  emotion  grows  more  representative  it  tends  to  become 
more  exclusive  in  its  objects. 

§  33.  Parental  aiid  Filial  Love. — In  the  love  of  parent  for 
child  and  of  child  for  parent  occurs  another  form  of  tender  emotion 
sometimes  thought  to  be  more  powerful  than  that  of  love  between 
the  sexes.      This  also  takes  its  rise   from  the   pleasure  of  the 
embrace,  as  seems  probable,  combined  with  feelings  arising  from 
helplessness  on  the  one  side,  and  power  to  protect  on  the  other. 
Helplessness  wherever  it  occurs  seems  to  suggest  and   awaken 
tender  emotion.    The  most  intense  feeling  of  pleasure  accompanies 
the   embrace  by  a   mother   of  her   newly-born   child.      This  is 
enhanced  by  the  pain  she  has  just  passed  through,  by  the  incon- 
veniences and  anxieties  of  the  prior  period  of  gestation.     On  the 
l)art  of  the  child  the  feelings  of  dependence,  and  the  satisfaction  in 
the  mother's  embrace,  are  sufficient  fully  to  account  for  the  birth 
of  the  emotion.     On  the  part  of  the  parent,  in  addition  to  what 
has  been  suggested  already,  the  feelings  arising  from  the  personal 
beiiuty  of  the  infant,  the  pleasure  of  observing  congruities  and 
likenesses  in  the  diminutive  form,  reproductions  and  suggestions 
of  what  has  been  loved  before  in  husband,  wife,  or  less  intimately 
connected  person  ;  the  sense  of  ownership,  and  the  associations  of 
hopes  and  longings  for  the  future  of  the  child,  giving  large  scope 
to  the  intellectual  activities — all  tend  to  augment  and  intensify 
the  parental  feelings.     The  sympathetic  emotions  in  connection 
with  the  parental  situation  are  manifested  more  strongly  in  the 
mother  than  the  father.     The  egoistic  emotions  relating  to  power, 
property,  self-gratulation  are  seen  in  the  father  more  prominently. 
A  part  of  the  love  for  his  child  comes  also  from  sympathy  with  the 
mother  and  for  her  trials  and  cares.    While  it  is  undoubtedly  true 
that  the  full  fruition  of  parental  love  is  never  obtained  in  caring 
for  a  child  not  one's  own,  yet  a  considerable  degree  of  the  emotion 
will  arise  toward  the  adopted  child,  and  some  degree  toward  the 
children  of  others  temporarily  in  one's  care  and  presence. 

§  34.  In  the  different  relations  of  the  family  we  have  various 
extensions  and  modifications  of  parental  and  filial  love.  Brothers 
and  sisters  love  each  other  through  their  love  to  their  parents, 
through  the  community  of  interests  subsisting  between  them,  and 
through  all  the  cultivated  sympathies  of  the  family.  In  a  less 
degree  the  same  feelings  are  extended  to  more  remote  relations, 
varying  according  to  the  characters  of  i)ersons  and  the  different 
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circumstances  of  propinquity  and  mutual  advantage,  until  at  last 
they  merge  in  the  emotions  of  simple  friendship. 

§  35.  Friendship. — This  is  a  specialised  form  of  sympathy 
and  tender  emotion,  where  regard  for  and  interest  in  others  is 
concentrated,  in  a  degree  higher  than  usual,  upon  some  favoured 
individuals.  When  in  a  particular  individual  there  exist  collected 
those  qualities  which  attract  us  fix)m  their  ability  to  satisfy  wants 
in  our  nature,  we  have  friendship  for  that  individual  over  and 
above  our  common  feeling.  If  we  are  receiving  great  benefits 
from  a  friend  and  our  interests  become  identified  with  him,  the 
ties  which  bind  are  much  strengthened.  Hopes,  desires,  plans, 
purposes  unite  upon  him,  and  he  becomes  a  part  of  our  life.  Or, 
if  he  need  our  assistance,  our  protection,  our  good  will,  the  fact 
that  he  is  weaker  and  we  are  able  to  support  and  aid  him,  increases 
our  tenderness  toward  him  and  we  cleave  to  him.  Both  the  selfish 
and  the  disinterested  feelings  have  play  in  the  associations  of 
friendship.  If  there  be  simple  congeniality  and  reciprocity  of 
kind  offices  and  agreeable  connections,  the  friendship  will  often  be 
very  strong.  Unity  of  purposes,  tastes,  and  sentiments  produce 
great  friendships,  as  also  does  the  concurrence  of  trials,  occujmtions, 
and  responsibilities  where  there  is  also  personal  agreeableness. 

§  36.  Pity. — This  is  a  benevolent  emotion,  consisting  chiefly 
of  pleasure  in  helping  the  helpless  and  a  desire  to  relieve  distress. 
It  is  probably  derived  from  the  parental  interest.  It  is  generally 
more  active  toward  the  young  and  the  weak  than  to  the  strong 
when  in  distress.  Yet  it  exhibits  itself  as  sympathy  with  pain 
wherever  pain  is  seen,  varying,  of  course,  with  the  sympathetic 
character  of  the  individual  pitying,  and  often  with  the  attractive- 
ness of  the  object  pitied  and  the  degree  of  misery  exhibited. 

§  37.  Gratitude. — The  emotions  of  gratitude  take  their  rise 
from  the  reciprocal  pleasures  of  the  embrace.  This  is  not  in 
itself  an  intelligent  joy  of  contributing  to  another's  pleasure 
because  of  pleasure  received,  but  a  blind  feeling  of  satisfaction 
to  one's  self  in  reciprocating  pleasure  bestowed.  Yet  as  soon  as 
representation  increases  enough  to  malce  us  appreciate  another  as 
the  cause  of  benefits  and  joy  to  us,  the  proper  emotions  of  gra- 
titude arise,  and  we  are  sympathetically  affected  also  by  another's 
pleasures  and  pains.  The  emotions  of  gratitude  exist  in  their 
fulness  on  the  part  of  the  child  toward  the  j>areut,  between  lovers, 
between  husband  and  wife,  and  between  friends.     They  are  also 
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seen  in  different  degrees  ariEing  toward  those  who  confer  on  us 
any  benefit,  toward  one'a  country,  city,  or  society,  toward  the 
lower  animals,  and  even  towanl  the  beoefiwnt  fur(*eB  of  natore, 
giving  rise  to  some  ideal  pleasures.  The  tender  element  is  seen 
in  itfl  greatest  manifestation  where  the  person  to  whom  gratilnde 
is  felt  is  lovable  and  agreeable,  from  causes  aside  froiD  those 
creating  a  present  specific  grateful  feeling.  The  gratitude  ex- 
tended to  a  distant  benefaetor  whom  one  has  never  seen,  perhapR, 
is  a  much  less  strong  feeling  than  that  felt  towards  a  near  or 
present  friend.  There  is  a  wide  range  of  variation  in  the  ease  of 
these,  as  well  as  of  many  other  emotions,  which  are  always  raoriced 
by  the  same  name. 

5  38.  Sorrmo  and  Grief. — These  are  varieties  of  tender  feeling 
occasioned  by  the  removal  of  some  person  or  thing,  an  object  of 
affection,  emhmcing  egoistic  feelings  of  the  loss,  and  sympathetic: 
interest  in  the  fate,  which  befalls  others.  It  may  occur  when  we 
are  disap^winted  in  not  attaining  that  which  we  had  hoped  for, 
and  may  accompany  almost  any  pain.  Not  every  pain  brings  nt 
once  the  emotion  of  sorrow,  but  almost  every  pain,  after  its  first 
shock,  excites  and  draws  out  tender  emotion  in  the  form  of  sorrow. 
The  most  poignant  griefs  are  the  most  sympathetic,  and  are  illus- 
trated most  conspicuously  in  the  death  of  loved  ones.  The 
disajipointments  of  ambition,  the  fiiilure  of  cherished  plans,  the 
disabling  effects  of  sickness,  the  misfortunes  of  others,  the  genenl 
misery  of  the  world,  suggest  familiar  causes  of  this  emotion.  The 
most  notable  expression  of  sorrow  is  weeping  and  its  accompani- 
ments. It  is  not  the  case  that  this  emotion  is  wholly  painful. 
The  '  luxury  of  grief  is  undoubtedly  a  pleasure,  the  enjoyment 
coming  from  the  tender  feeling  excited.  The  thought  of  a  dewi 
friend  arouses  pain  at  his  absence,  and  the  desire  to  bring  him 
back  causes  a  reaching  out  for  him  as  if  to  embrace  him,  which  is 
attended  with  a  gush  of  love  producing  a  whole  series  of  plea- 
surable representations,  containing  many  associations  of  a  very 
agreeable  character.  Tennyson's  '  In  Memoriam' gives  an  excellent 
illustration  of  the  mingled  ijains  and  pleasures  of  grief. 

§  39.  Eeteem  and  Admiration. — A  form  of  tender  emotion 
is  expressed  in  the  words  esteetny  regard,  respect,  adrniraiion, 
although  other  emotions  are  commingled.  When  we  approve  of 
a  person's  life  and  character,  we  experience  for  him  a  tenderness 
which  is  sometimes  indicated  by  the  word  appreciation.  W«j 
cherish  it  toward  those  who  live  honourably  and  do  their  dotv, 
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though  we  may  not  have  any  personal  acquaintance  with  them. 
Admiration  contains  an  element  of  wonder.  *The  emotion  of 
esteem  is  a  reflected  or  associated  feeling,  growing  out  of  our 
sense  of  the  mischief  prevented  and  the  good  achieved  by  the 
performance  of  the  social  virtues.  Knowing  well  the  miseries 
that  accrue  from  neglect  and  carelessness  of  every  description, 
we  feel  a  lively  and  cheering  sensation  of  relief  from  an  opposite 
kind  of  conduct  which  easily  passes  into  a  certain  tender  regard 
toward  the  persons.'  * 

§  40.  Tender  emotion  also  exists  in  a  degree  with  respect  to 
inanimate  objects  by  their  investiture  with  the  associations  of 
sentient  being.  We  may  love  a  tree  because  it  awakens  personal 
associations  of  an  agreeable  character.  This  ideal  love  may  be 
awakened  and  fixed  upon  persons  whom  we  esteem  and  admire 
only  from  report  of  their  deeds  or  from  reading  their  published 
works,  the  emotion  rising  above  that  of  esteem  and  admiration. 
A  similar  tender  feeling  may  exist  toward  the  constructions  of  the 
imagination,  to  which  we  have  come  to  attach  the  associations 
which  surround  personal  objects  and  awaken  tender  emotion. 
Characters  of  fiction  excite  afiectionate  regard.  We  even  per- 
sonify virtues,  and  have  feelings  stimulated  by  the  mention  or 
thought  of  them  similar  to  the  tender  feelings  we  have  for  indi- 
viduals. Love  to  God  is  an  emotion  of  this  sort,  and  can  be 
educated  so  as  to  become  very  powerful  as  the  mind  accustoms 
itself  to  associate  with  the  idea  of  God  its  dearest  and  most 
precious  interests. 

§  41.  Love  is  not  an  unmixed  pleasure.  Fears  and  anxieties 
detract  from  it,  inasmuch  as  the  sympathies  are  greatly  quickened 
and  heightened  by  the  presence  of  the  emotion.  Moreover,  when 
sternness  is  required,  and  antipathetic  emotions  are  more  favourable 
to  the  accomplishment  of  a  cherished  purpose,  if  tenderness  steals 
over  a  person,  it  is  distasteful  and  disagreeable ;  and  an  eflFort  is 
at  once  made  to  expel  such  emotions  from  the  mind. 

SYMPATHETIC  REGARDS  FROM   OTHERS. 

§  42.  Not  only  do  we  take  pleasure  in  sympathy  and  love  in 
all  its  forms  directed  towards  others,  but  we  have  many  pleasiu-able 
emotions  arising  from  the  favour  of  others.  Among  these  are  the 
emotions  comprised  under  the  head  of : — 

1  Bain's  Fmotians  and  Will,  Cliap.  YII. 
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§  43.  Self-Eateevi  and  Self-Oratulatian. — ^They  arise  when 
we  transfer  to  ourselves  the  associations  of  esteem,  sympftthy,  and 
general  appreciation  with  which  we  regard  others  who  please 
us.  They  are  more  than  the  mere  emotions  of  pleasure  occurring 
when  we  are  satisfying  some  appetite  or  desire.  These  latter  are 
simi)lj  gratifications  coming  from  appropriation  of  the  good  things 
of  our  experience ;  the  others  involve  the  relations  of  society.  Thej 
would  not  exist  in  the  case  of  a  single  individual,  isolated  from  his 
kind.  They  begin  with  the  earliest  comparisons  of  ourselves  with 
other  people.  We  see  others  receiving  pleasures,  rewards,  good 
things,  and  consider  ourselves  by  comparison  worthy  of  the  same, 
similar,  or  greater  good.  Associated  with  these  feelings  are  our 
desires  and  appetites,  and  as  both  classes  of  feelings  grow  stronger 
we  may  fall  into  an  inordinate  conceit,  so  that  we  feel  ourselves  of 
greater  importance  than  most  of  our  fellows.  Where  we  indulge 
the  habit  of  contemplating  our  own  condition  as  one  of  misery 
we  have  an  emotion  of  self-pity  and  commiseration  which  often 
induces  melancholy  and  distress.  When  we  pity  others,  there  is 
the  feeling  of  tenderness,  itself  pleasurable,  and  a  feeling  of 
approval  of  the  object  pitied.  When,  therefore,  self  is  made  the 
object  of  these  emotions,  it  is  easy  to  see  how  the  pleasurable 
elements  may  not  only  be  manifested  there  also,  but  even  inten- 
sified. Self-gratulation  and  self-complacency  exhibit  habitual 
emotional  states  of  pleasure  and  satisfaction  arising  from  regarding 
ourselves  as  worthy  of  honour  and  benefit.  When,  however,  com- 
placency arises  from  contemplation  of  what  one  has — property, 
good  i)Osition,  honour — there  exist  the  pleasures  of  possession,  in 
themselves  giving  a  sense  of  comfort,  ease,  and  enjoyment.  Self- 
respect  is  an  emotion  of  a  higher  order.  In  this  feeling  is  involved 
the  idea  of  being  worthy  of  resi)ect  by  doing  something  for  others, 
and  fulfilling  one's  destiny  by  worthy  eflfort ;  it  is  a  feeling  that  one 
deserves  well  of  his  fellows  because  he  has  done  well  by  them  or 
tried  to  do  well.  The  best  form  of  pride  has  a  similar  composition. 
When  the  feeling  of  deserving  well  because  of  good  deeds  or  in- 
tents is  absent,  the  emotions  and  their  consequents  take  the  form 
of  arrogance,  determination  to  carry  one's  point  by  force  or  in- 
fluence whether  deserving  or  not,  unworthy  pride,  haughtiness 
and  insufferableness.  Sometimes  a  feeling  arises  in  which  a  man 
feels  an  independence  of  all  others  and  which  may  lead  to  an 
ability  to  stand  against  others.  This  may  be  self-respect  or  it  may 
bv  arrogance,  according  to  its  sources  and  circumstances.     All  the 
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emotions  now  under  consideration  are  prevailingly  pleasurable,  as 
are  all  self-occupying  or  self-regarding  emotions.  If  they  become 
painful  by  reason  of  any  associations,  they  are  driven  out  of  the 
constitution,  or,  if  tolerated,  it  is  because  they  are  changing  to 
pleasures.  Self-humilation,  for  instance,  is  a  painful  feeling  at 
first,  but  may  become  highly  pleasurable.  The  physical  expansion 
of  all  these  emotions  is  chiefly  marked  in  the  countenance  and 
carriage,  but  is  not  violent. 

§  44.  Approbation  and  Praise. — The  pleasurable  emotions 
which  come  from  the  approval  of  others  proceed  entirely  from  the 
social  condition ;  the  intensity  of  the  feeling  is  largely  governed 
by  the  degree  of  our  dependence  upon  our  fellows,  or  our  estima- 
tion of  such  dependence.  Sometimes  it  is  associated  closely  with 
self-gratulatory  emotions,  and  becomes  inordinate.  Frequently 
there  is  an  intoxicating  eflfect  proceeding  from  applause  and  honour, 
which  is  very  sweet.  The  feeling  of  being  admired  enters  into 
this  pleasure,  and  is  something  more  than  the  meer  enjoyment  of 
approbation  ;  it  is  a  blending  of  the  latter  feeling  with  self-com- 
placency and  the  similar  emotions  just  described.  In  connection 
with  the  pleasures  of  praise  arise  those  of  power,  ideal  longings 
and  hopes  for  the  future,  stimulated  activity,  benevolence,  con- 
descension, magnanimity,  and  many  other  emotions  aesthetic  and 
utilitarian  ;  here,  indeed,  we  have  another  striking  example  of 
the  vast  complexity  of  emotional  states.  Pleasiu-e  arising  from 
flattery  implies  an  excessive  fondness  for  praise  and  a  diminution 
in  the  elements  of  self-respect.  Vanity  is  another  case  of  pleasure 
coming  from  praise  where  the  balancing  regard  for  truth  and  pro- 
priety is  absent.  But  praise  does  not  always  produce  pleasure. 
Over-praise,  gross  adulation,  extravagant  ascriptions  in  a  well- 
balanced  mind  produce  pain  in  the  form  of  disgust,  sickening, 
loathing,  contempt,  and  even  anger  or  fear,  the  latter  when  evil 
eflFects  are  apprehended  from  jealousy  and  envy.  Coming  imder 
the  present  head  are  the  pleasures  arising  from  the  courtesies  of 
life,  expressions  of  respect  and  deference.  Physically,  all  these 
emotions  have  expression  in  the  countenance  and  attitudes  of  the 
body,  the  expression  varying  according  to  the  predominating  ele- 
ment, the  general  eflfect  being  sedative  or  to  produce  mild  ex- 
hilaration. They  are  readily  revivable,  and  form  some  of  the  most 
persistent  of  oiur  ideal  emotions. 

§  45.  lieccption  of  Gifts  and  Benefits, — Akin  to  the  pleasur- 
able emotion  of  experiencing  approbation  is  that  of  receiving  a 
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gift,  a  benefit,  or  even  good  news.  We  are  gratified  not  only  in 
our  self-complacency,  but  also  in  our  actual  needs.  Something  is 
added  to  our  sum  total  of  sources  of  happiness.  In  the  emotion, 
novelty,  surprise,  gratitude,  love  of  property,  self-complacency,  all 
occur. 

INTERESTS   OF  GENERAL   EGOISTIC   UTILITY. 

§  46.  In  general,  whatever  object  by  reason  of  past  experi- 
ences or  associations  appears  to  be  useful  for  any  end  relating  to 
egoistic  development,  is  invested  with  a  pleasurable  interest  to 
the  mind.  Anything  which  promises  to  contribute  to  my  happi- 
ness is  more  or  less  pleasing,  and  will  awaken  greater  or  less 
desires  according  to  its  relative  value.  Thus  things  capable  of 
being  reduced  to  possession  become  interesting.  In  like  manner, 
courses  of  conduct  and  action,  involving  all  the  relations  of  self 
to  others  and  to  inanimate  objects,  commend  themselves  to  us 
because  of  their  utilitarian  bearings.  As  representation  is 
carried  to  its  higher  degrees,  general  notions  and  principles  act 
as  stimuli  to  volitional  movement  through  the  feeling  that  they 
awaken  as  representative  of  former  experiences.  This  goes  so 
far  as  to  create  remote  ends  which  are  controlling  on  conduct  for 
long  periods  of  time.  A  vast  number  of  interests  are  comprised 
under  the  general  interest  of  the  useful  to  the  individual,  even  the 
altruistic  interests  themselves,  in  a  measure.  These  emotions 
culminate  in  the  pleasure  of  self-development,  superiority,  com- 
mand, self-aggrandisement  and  power  generally,  together  with 
wealth,  reputation,  fame  and  the  like. 

INTERESTS   OF   GENERAL  ALTRUISTIC   UTILITY. 

§  47.  These  interests  relate  to  the  happiness  and  welfare  of 
others,  as  organically  united  with  ourselves,  and  embrace  the 
moral  and  ethical  emotions.  But  since  these  last  include  aversions 
also,  we  will  treat  of  them  in  a  class  by  themselves  after  we  have 
considered  the  sources  and  varieties  of  aversion.  Aside  from 
altruistic  interests  not  properly  ethical,  there  is  that  added  int<irest 
in  things  coming  from  the  fact  that  they  are  of  general  utility. 
The  pleasures  of  preservation,  development,  and  acquisition  are 
often  altruistic.  In  view  of  a  famine  in  Persia,  we  are  interested 
in  the  production  of  good  grain  crops  near  enough  to  relieve  it. 
Works  and  institutions  of  charity  commend  themselves  to  us  on 
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the  same  ground.  Educational  interests  are  held  of  great  im- 
portance. Good  government  and  the  promotion  of  the  common 
weal,  the  preservation  of  the  peace  and  of  personal  liberty — all 
have  a  great  degree  of  importance  to  the  society,  the  community, 
the  state,  the  race.  All  these  last,  however,  are  closely  related  to 
the  ethical  interests,  inasmuch  as  they  concern  the  acts  of  one 
man  in  relation  to  others  with  regard  to  the  public  or  common 
weal.  The  comparative  values  of  altruistic  and  egoistic  interests 
we  shall  have  opportunity  to  examine  in  a  later  chapter. 

iESTHETIC   INTERESTS. 

§  48.  Not  all  of  our  interests  are  utilitarian.  Many  things  are 
pleasing  for  their  beauty  alone,  irrespective  of  considerations  of 
utility. 

There  are  certain  pleasurable  emotions  termed  SBsthetic  which 
have  characteristics  separating  them  from  other  emotions  in  some 
degree,  not,  however,  because  of  any  diflFerence  in  kind  from  other 
classes  of  emotion,  but  because  of  a  diflFerence  of  quantity  and 
arrangement  of  the  component  parts.  There  is  supposed  to  be  a 
contrast  between  the  Beautiful  and  the  Useful,  by  which  two  great 
classes  of  emotions  are  distinguished.  It  is  important,  then, 
to  observe  the  marks  which  may  be  placed  upon  the  aesthetic 
emotions  that  they  may  be  known  and  recognised.  Those  marks 
seem  to  be  of  three  kinds ;  first,  the  aesthetic  emotions  arise  in 
connection  with  objects  which  are  not  present  for  the  purpose  of 
ministering  to  our  necessities ;  secondly,  they  arise  in  connection 
with  objects  which  are  without  disagreeable  accompaniments; 
and,  thirdly,  with  objects  whose  enjoyments  are  not  restricted  to 
a  single  mind.  In  pleasures,  a  distinction  is  made  between  sensual 
and  aesthetic,  corresponding  to  the  antithesis  of  the  useful  and  the 
beautiful ;  and  examining  these  two  sets  of  delights,  there  will  be 
discovered  illustratively  the  leading  points  of  diflFerence  which  have 
just  been  given.  Taking,  for  example,  the  enjoyments  of  eating 
and  drinking,  we  may  observe  that  they  are  pleasures  existing  in 
connection  with  functions  having  for  their  chief  end  the  support 
of  our  lives.  They  are  sensual  pleasures  associated  with  useful 
operations,  the  usefulness  being  the  groundwork  of  the  whole. 
Attending  the  accomplishment  of  eating  and  drinking,  there  is 
much  that  is  disagreeable,  and  many  unpleasant  suggestions. 
Digestion  in  any  of  its  processes  is  associated  more  or  less  with 
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disgusting  attendants.  And,  in  the  third  place,  there  is  no  com- 
munity in  the  pleasures  of  eating  and  drinking  in  themselves. 
No  one  but  the  one  eating  enjoys  the  morsel  of  food.  There  are 
some  superadded  associations,  as  the  sociability  of  feasts,  which 
introduce  community  of  enjoyments.  These,  however,  are  dif- 
ferent from  the  simple  sensual  pleasures ;  the  latter  subsist  inde- 
pendently of  the  other.  Proceeding  from  this  illustration,  and 
taking  up  any  of  the  activities  of  mind  which  are  termed  useftd, 
there  will  be  noticed  the  same  leading  characteristics  of  being 
conducive  to  the  supplying  of  our  necessities,  of  having  much 
unpleasant  connected  therewith,  and  of  being  essentially  concerned 
with  the  individual  in  the  matter  of  enjoyment.  Labour  of  any 
kind,  whatever  pleasures  it  affords,  has  the  same  disadvantages 
of  restrictions  and  counteractives  of  these  sorts ;  this  is  true  of 
mental  as  well  as  bodily  toil.  The  emotions  connected  with  wealth 
and  power  are  both  exclusive  and  limited,  as  they  commonly  eidst. 
With  the  ordinary  existence  of  irascible  emotions  there  is  usually 
very  much  that  is  painful.  Fear  is  characteristically  a  pain. 
Even  tender  emotion  gives  rise  to  envy  and  jealousy,  and  is  not 
an  emotion  that  is  extended  in  its  scope  or  capable  of  being  shared 
by  many.  But  when,  in  the  course  of  human  experience,  out  of 
the  activities,  the  thoughts,  the  feelings  of  daily  life,  there  arise 
associations  connected  with  which  are  emotions  freed  from  the  un- 
pleasant and  disagreeable,  capable  of  being  diffused- and  shared  by 
all  alike  without  detracting  from  the  pleasure  of  the  possessor, 
having  their  end  in  pure  gratification  apart  from  any  utility,  the 
domain  of  the  flpsthetic  is  reached.  These  emotions  may  be  sub- 
limated from  almost  every  class  of  fundamental  feelings.  In  the 
ideal  contemplation  of  a  sensual  pleasure,  an  aesthetic  delight  is 
obtained  which  has  its  basis  in  the  reality,  but  from  which  all 
that  is  unpleasant  in  the  actuality  has  been  eliminated.  As  thus 
transformed,  it  has  no  connection  with  our  necessities,  and  is 
capable  of  being  a  common  possession  of  multitudes.  And  when 
it  has  been  shared  by  all,  each  possessor  has  still  the  full  enjoy- 
ment. When,  therefore,  we  find  an  emotion  arising  in  the 
knowledge  of  an  object  affording  delight  in  itself,  and  whose 
only  purpose  is  delight,  from  which  the  loathsome  and  the  fear- 
producing  flee  away,  and  which  we  feel  to  be  free  as  the  air  of 
heaven  to  be  breathed  by  all  who  will,  we  may  recognise  the 
truly  ajsthetic.  In  play,  the  activity  is  aesthetic ;  in  work,  it  is 
the  contrary. 
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§  49.  It  appears,  then,  that  anything  which  fulfils  these  three 
conditions  may  be  an  object  to  excite  aesthetic  emotions.  The 
sensitivities  through  which  aesthetic  feelings  are  aroused  are 
chiefly,  but  not  wholly,  the  eye  and  the  ear.  Of  course,  repre- 
sentations of  experiences  and  intellectual  constructions,  develop, 
increase,  and  modify  the  emotional  manifestations  which  are 
called  aesthetic.  And  the  great  emotions,  as  love  and  anger,  with 
many  of  those  which  are  less  powerful  and  controlling  as  well, 
may  become  aesthetic,  and  are  aesthetic  the  farther  they  are 
removed  from  disagreeable  associations  and  selfish  absorptions. 

§  50.  The  emotions  aesthetic  are  described  under  such  names 
as  Beauty,  Sublimity,  Grandeur,  Harmony,  Grace,  Melody,  Deli- 
cacy, Ideality,  Picturesqueness,  Proportion,  Order,  Fitness,  Keep- 
ing, Congruity.  It  may  also  be  added  that  any  effect  tending 
toward  the  aesthetic  conditions  gives  an  aesthetic  impression,  and 
its  name  gives  a  suggestion  of  aesthetic  emotion  in  greater  or  less 
degree  of  fulness.  Neatness  as  a  condition  is  always  suggestive 
of  the  aesthetic,  though  its  maintenance  may  be  a  pure  matter  of 
utility.  And  as  the  condition  is  contemplated  apart  from  con- 
siderations of  utility,  it  may  become  actually  aesthetic.  Some- 
times a  distant  mountain  side  is  faintly  coloured  by  rainbow  tints 
which  throw  a  delicate  light  ui)on  the  dark  surface  before  the 
full  glory  of  the  bow  appears,  or  after  it  has  departed,  and  its 
traces  linger  to  delight  us.  So  do  aesthetic  emotions  often  colour 
and  beautify  even  the  commonest  and  least  beautiful  objects, 
and  elevate  the  prosiest  and  least  agreeable  feelings.  The  above 
names  indicate  varieties  of  aesthetic  emotions  which  overlaj)  each 
other,  but  do  not  usually  cover  exactly  the  same  ground.  Melody 
had  reference  originally  to  the  ear ;  Delicacy  probably  to  the  in- 
ferior senses  {delicioi) ;  Harmony  both  to  the  eye  and  ear,  while 
the  others  most  likely  had  primary  regard  to  the  sensations  of 
sight.  Tlie  import  of  these  various  names  will  receive  elucidation 
as  we  proceed. 

§  51.  Beauty, — The  emotion  experienced  in  the  apprehen- 
sion of  beauty  is  the  generic  aesthetic  emotion  arising  in  connec- 
tion, primarily,  with  objects  of  sight,  but  thence  extended  so  as  to 
arise  in  connection  with  any  aesthetic  object,  however  presented. 
Probably  the  earliest  experiences  we  have  of  the  beautiful  (that 
is,  of  the  emotion  excited  by  whatever  we  choose  to  call  beautiful, 
as  inspiring  that  emotion)  are  those  of  light,  colour,  and  lustre. 
The  eyes  of  infants  are  caught  by  brilliancy  of  colour  at  a  very 
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early  period  of  their  ezisteoce.  That  there  is  such  a  pleasing 
effect  from  colour  ia  evident,  but  it  does  oot  seem  possible  to 
explain  how  it  arieeB  without  going  back  and  tracing  the  histoid 
of  the  whole  race.  Light  is  probably  agreeable  because  it  ig  so 
intinaately  connected  with  vitality.  White  colour  is  attractive  si 
the  colour  of  light ;  black  ie  disagreeable  as  connected  with  the 
reverse  of  light.  Green  is  pleasing  because  of  many  pleasant 
Bssociationa  attached  to  the  recurring  green  of  spring  time ;  blue, 
beoiuse  of  suggestions  of  the  blue  of  the  heavens  in  clear 
weather.  The  emotion  of  the  beautiful  also  ia  stimnluted  by 
visible  form.  Outlines,  contours,  attract  and  have  a  tendency  to 
excite  esthetic  emotion.  The  breast  becomes  an  object  of  beauty 
to  the  in&nt,  and  its  form  impresses  itself  upon  the  child's  mind 
as  a  form  of  beauty,  the  sesthetic  emotion  springing  out  of  the 
agreeable  emotion  excited  by  the  sight  of  it  in  reference  to 
supplying  his  animal  wants.  The  aesthetic  pleasures  of  form  take 
their  rise  ultimately  from  muscular  associations,  but  mediately 
through  the  sensation  of  sight.  If  we  had  not  that  sense,  we 
could,  it  has  been  seen,  obtain  a  perfect  knowledge  of  form  and 
magnitude,  and  so,  undoubtedly,  could  have  iesthetic  emotions 
therewith,  but  their  scope  could  not  be  so  great  as  where  they  are 
experienced  with  the  aid  of  sight.  The  absence  of  the  effect  of 
colour  alone  would  work  the  result  of  diminishing  the  extent  awl 
the  intensity  of  the  pleasure. 

The  primary  a-sthetic  effects,  as  inspiring  emotions  of  the 
beautiful  which  arise  from  the  sense  of  hearing,  are  jierhaps 
those  that  sijriug  from  the  soothing  of  an  infant  to  sleep.  It 
may  be  the  mother's  lullaby,  the  regular  succeHsion  of  sound  of  a 
rocking  cradle  or  chair,  or  the  regular  tap|)ing  of  the  foot  on  tlie 
floor  as  the  mother  stills  the  child.  These  funilsh  a  foundation 
for  (esthetic  emotion,  supposing  always  a  constitutional  adaptation 
therefor. 

5  62.  The  intellectual  processes,  securing  a  variety  of  asso- 
ciations, are  necessary  in  order  to  develop  emotions  of  the 
beautiful  to  any  considerable  degree.  The  more  highly  represen- 
tative the  cognitions,  the  more  complex  the  associations,  the 
more  refined  and  the  more  BEsthetic  the  emotions  become.  The 
suggestion  to  the  mind  of  dancing,  riding,  walking,  irrespec- 
tive of  any  intent  to  perform  the  act  one's  self,  or  any  recollection 
of  having  performed  it,  awakens  an  [esthetic  iDt«rest.  It  need 
not  be  added  that  such  a  suggestion  is  re-representative.     The 
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emotion  existB  in  the  contemplation  of  the  object  as  apart  from 
mere  individual  selfisli  interest,  and  free  from  anything  disagree- 
able connected  therewith,  any  labour  or  pain.  So  with  all  the 
grosser  Hensibilities ;  they  exist  in  the  ideal,  refined  and  clarified 
and  full  of  icsthetic  interest.  They  may  become  so  idealised  as 
scarcely  to  suggest  the  original  and  lower  enjoyment  with  any 
view  of  gratifying  the  same.  The  earthy  may  be  put  down,  and 
the  spiritual  raised  up  to  delightfnl  and  engrossing  contemplation. 
A  picture  of  a  feast  is  delightful  for  its  artistic  effects,  not  becanse 
it  arouses  to  gratification  the  activities  for  stimulating  the  palate. 
The  statue  of  a  beautiful  woman  undraped  delights  us  with  the 
beauty  of  outline  and  proportion,  not  because  it  awakens  any 
sensual  passion,  though  the  associations  of  a  gratification  of  that 
passion  are  suggested.  The  acting  of  a  tragedy  stirs  us  with 
emotions  of  approval  and  pleasure  at  the  faithfulness  of  the 
representation  and  with  some  sympathetic  effect,  but  does  not 
urge  us  to  gratify  our  predatory  feelings  by  the  commission  of 
crime.  The  description  of  a  battle  may  absorb  our  attention  with 
its  sldlful  delineations,  and  yet  not  drive  ns  to  war.  Intellectual 
artistic  associations  are  helped  largely  by  experiences  presented 
or  represented,  of  unity  in  variety.  This  is  seen  in  music,  where 
the  like  in  the  midst  of  the  unlike  gives  so  large  an  increase  of 
pleasure.  Time,  with  its  alternations  of  tones,  varieties,  and 
uniformities  of  accent;  pitch,  with  definite  and  various  intervals 
of  the  scale,  harmonies,  and  discords;  all,  by  their  variety  in 
unity,  increase  the  extent  and  degree  of  festhetic  pleasures.  In 
speech,  rhetorical  cadences  and  inflections  have  a  similar  effect. 
Very  notably,  too,  we  observe  tbe  force  of  this  principle  with 
objects  of  sight.  The  landscape,  with  its  infinite  varieties  and 
yet  its  agreements  and  uniformities,  realises  the  case.  We  ex- 
perience delight  in  the  arrangement  of  objects  so  as  to  bring  out 
a  sameness  with  difference  in  the  particulars,  as  when  we  lay 
out  a  garden,  or  arrange  books  in  a  case,  putting  those  of  a  size 
together.  Right  lined  figures,  as  squares  and  parallelograms, 
give  us  more  satisfaction  than  scalene  triangles.  Angles  which 
are  aliquot  parts  of  a  right  angle  are  preferred  to  those  more 
irregular.  Figures  on  the  carpet  or  the  wall-paper  must  conform 
to  the  same  law  in  order  to  be  Ksthetically  agreeable.  The  count- 
leas  associations  connected  with  every  object  open  a  limitless  field 
for  iesthetic  effects.  Some  of  the  aasociatione  of  colour  have  been 
cited  already.     Among  those  of  form   and  outline  are  the  ease 
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suggested  by  curved  lines  and  the  discomfort  by  straight  rigid 
lines,  unless  the  idea  of  support  be  involved,  when  rigidity  is  a 
necessary  and  agreeable  element.  There  may  be  noticed  also 
the  pleasure  experienced  from  that  which  betokens  strength  and 
solidity  in  buildings,  bridges,  columns,  and  walls.  And  yet  in  all 
these  cases,  unless  there  be  an  economy  of  material  and  labour 
evident,  the  tout  ensenible  is  not  charming.  The  obelisk  and  the 
column  are  more  fascinating  as  objects  of  beauty  than  is  the 
pyramid.  Furthermore,  fitness  or  adaptation  to  an  end  alwap 
gratifies ;  and  the  greater  the  appearance  of  mighty  effects  being 
wrought  with  ease,  the  more  hold  the  aesthetic  emotion  possesses. 
Smooth  running  machinery,  sharp  and  clean-cutting  tools,  the 
jvdaptations  of  nature,  the  power  of  the  lightning,  the  operation 
of  electricity  in  the  telegraph,  produce  aesthetic  effect^s  of  no  in- 
considerable magnitude.  The  sailing  of  a  ship  under  a  strong 
breeze  makes  a  powerful  aesthetic  impression  upon  us.  All  the 
associations  of  human  activities  multiply  the  sources  of  aesthetic 
emotions.  The  human  form,  the  face,  the  powers  of  mind,  the 
products  of  human  genius,  the  institutions  of  human  society,  the 
ultimate  destiny  of  mankind,  furnish  endless  and  ever-varied 
points  of  attachment  for  this  class  of  feelings. 

§  53.  The  emotions  which  are  more  genendly  noticeable  as 
.Tsthetic  are  tender  emotions,  anger  and  power.  The  first  of  these 
is  pre-eminently  capable  of  becoming  aesthetic.  Those  forms  of 
the  irascible  emotions  which  arise  in  connection  with  the  achieve- 
ment of  victory,  arc  decidedly  aesthetic.  But  so  also  may  be 
hatred  and  cruelty.  Anything  involving  power,  superiority,  or 
supremacy,  whatever  suggests  liberty,  whatever  has  the  effect  of 
novelty,  whatever  refers  to  approbation,  praise,  admiration,  and 
esteem,  gives  room  for  the  emotions  of  beauty. 

Enough  has  been  said  to  reveal  the  vast  complexity  of  the 
emotions  of  beauty,  the  infinite  variety  of  their  objects,  and  the 
fine  and  numerous  divisions  of  their  scale  of  degrees.  What- 
ever the  objects  may  be,  however,  they  must  conform  to  the  three 
conditions  of  aesthetic  emotion ;  and  in  the  proportion  that  they  do 
conform,  they  create  a  greater  fulness  and  perfection  of  that  kind 
of  emotion. 

§  54.  Suhliniity. — The  emotions  of  the  sublime  are  varieties 
of  the  emotions  of  the  beautiful,  in  which  there  is  a  prejK)nderance 
of  the  emotion  called  up  by  power.  The  term  grandeur  ba^s 
substantially  the  same  meaning.     The  feeling  is  not  so  much  one 
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of  possessing  power,  as  of  witnessing  power  in  that  which  is  out- 
side of  ourself  and  in  entering  into  it  sympathetically.  In  that 
way  we  come  to  have  somewhat  the  same  pleasure  as  if  we  really 
had  it  ourselves.  The  consciousness  of  human  power  is  very  likely 
the  starting-point  of  the  emotions  of  the  sublime ;  and  probably 
first  the  spectacle  of  physical  power  was  the  prime  awakener ;  then 
moral  power  of  various  sorts  to  command  admiration  continued 
and  enlarged  the  emotions.  Where  power  is  exerted  benevolently 
the  eflfect  of  the  sublime  is  most  certain,  though  the  same  eflFect 
is  witnessed  in  regard  to  malevolent  exhibitions  of  power,  provided 
the  spectator  is  himself  removed  from  great  danger  and  fear. 
Destructive  power  manifested  creates  a  feeling  of  awe  in  which 
sublimity  obtains,  with  an  infusion  of  fear,  likely  to  become 
ascendant.  Perhaps  generally  there  is  an  element  of  fear  in 
the  emotions  of  the  sublime.  Among  inanimate  objects,  such 
phenomena  as  the  noise  of  a  torrent,  the  crash  of  thunder,  the 
beating  of  breakers,  the  explosion  of  gunpowder,  the  eruption  of 
a  volcano,  the  fall  of  masses  of  rock,  are  productive  of  the  like 
effects.  The  feelings  of  melancholy  are  also  frequently  involved 
with  the  sublime ;  the  sound  of  the  curfew,  the  tolling  of  a  heavy 
bell,  the  deep  notes  of  the  organ,  are  instances  of  occasions.  In 
the  sublimity  of  space,  vastness,  expanse,  is  an  additional  element, 
though  associated  closely  with  the  idea  of  power.  Voluminous 
sounds,  an  extended  prospect,  alike  awaken  the  feelings  of  sub- 
limity. Extent  of  time  as  filled  with  multitudes  of  events,  and 
covering  the  growth  and  disappearance  of  many  generations,  is 
sublime,  filling  the  mind  with  ideas  of  vastness,  power,  and 
melancholy,  or  joyous  pride.  In  like  manner,  the  effect  of  the 
sublime  is  wrought  by  literature  of  various  kinds,  through  the 
associations  which  the  words  recall. 

§  55,  Harmony. — The  effect  of  harmony  is  one  of  diversity  in 
unity,  or  unity  in  diversity ;  that  is  to  say,  it  creates  a  pleasure 
from  the  recognition  of  likeness  in  the  midst  of  the  unlike.  Of 
course,  not  all  agreements  in  the  midst  of  difference  are  pleasur- 
able ;  but  the  effect  of  such  conjunctions  lays  the  foundations  for 
an  aesthetic  emotion  when  the  general  conditions  of  such  an 
emotion  are  present.  We  mean  by  harmony,  then,  as  referred 
to  mental  states,  an  ajsthetic  emotion  arising  in  connection  with 
objects  wherein  there  is  agreement  in  difference.  Harmonies 
exist  in  objects  of  sight,  as  in  the  colours  of  the  landscape  or  of  a 
skilfully  painted  pictiure,  and  in  objects  of  hearing,  as  the  concords 
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of  in  strain  en  t.il  music,  the  rhythms  of  proDnDctatJon  and  acmg 
and  in  the  music  of  the  air,  embracing  all  the  harmonies  of  souuds 
which  nature  produces. 

j  56,  Melody. — This  is  an  sesthetic  effect  of  succeajon  of 
agreeable  sounds.  Harmony  involves  co-existence  ;  melodj, 
flimiile  succesBion.  Melody  is  connected  witL  differen<:e  in  ptcb 
and  quantity  of  sounds.  Melody  and  harmonj  both  occur  s> 
elementB  of  the  delights  of  music. 

§  57.  Grace.— Grace  is  the  beauty  of  movement.  A  gracrfnl 
person  is  one  whose  form  or  face  egresses  or  indicates  cajnbilitie» 
f()r  agreeable  movements.  A  clumsy  person  is  not  grwreful ;  a 
homely  face  does  not  discover  grace ;  but  one  suggesting  an 
agreeable  play  of  features  is  graceful.  Dancing  affords  fine  op- 
portunities for  the  display  of  grace  ;  so  also  does  oratoiy,  with  it* 
gestures  and  facial  expression.  Wrestling  among  the  tiocients  had 
similar  attraction.  The  flight  of  a  bird  is  graceful ;  the  sweep  of 
the  eye  over  a  cur\'ed  line  brings  out  the  emotion  of  gracefulness 
of  the  line.  Probably  our  predication  of  gracefulness  in  sjieakiiig 
of  a  column  has  reference  chiefly  to  the  impressioii  of  movement 
made  by  the  muscular  efi^nrt  of  the  eye  in  taking  it  in.  Strictly 
speaking,  however,  the  use  of  the  adjective  gracefnl  is  proper  only 
to  that  which  ia  very  directly  connected  with  motion. 

§  58,  Proportimi,— This  is  a  harmony  of  the  whole  with  any 
of  its  parts.  An  edifice  is  beautiful  in  its  proportions  when  its 
height  or  length  Is  in  harmony  with  the  whole.  The  proportions 
of  the  human  figure  are  beautiful  for  a  similar  cause.  The  in- 
fluence of  proportion  as  producing  emotions  of  the  beantifol  if 
observable  in  all  objects  of  sight,  although  in  arch itectiire  itaefl'ect 
is  most  prominent.  Closely  allied  with  this  is  the  effect  of 
symmetry,  which  concerns  itself  more  esiiecially  with  the  luuTnony 
of  parts  with  each  other.  The  two  legs  of  a  statue  are  symmet- 
rical when  they  are  harmonious  with  each  other  ;  the  statue  is  of 
good  proportions  when  the  limbs  are  in  harmony  with  the  whole, 

5  i>9.  Order. — Regularity,  precision,  system,  order,  are  all  pro- 
ductive of  ffisthetic  emotions.  The  term  order  has  refereucc  to 
the  regulation  of  things  for  useful  ends.  Whatever  is  well  arninLi-d. 
well  sysfematised,  ia  in  its  best  condition  for  usefulness.  Ther« 
are  no  unpleasant  interruptions;  every  thing  is  fitted  to  its  par- 
pose,  M  things  are  in  their  pkces,  and  the  disagreeable  effects  of 
toil  and  unproductive  labour  are  eliminated.  The  impression  of 
unity  m  diveraitj  and  harmonious  adjustment  is  generated      Older 
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gives  room  for  renderiDg  sesthetic  the  operationa  of  common 
industrial  life. 

§  60.  Fitneaa,  Keeping,  Congmity. — These  terms  all  indicate 
harmonies.  They  are  of  wide  scope,  and  may  concern  the  relations 
of  the  parts  of  a  drawingt  of  a  piece  of  patchwork,  or  the  relations 
of  men  in  society,  with  all  the  varieties  of  time,  plac-e,  and  other 
circumstances.  Or  again,  they  may  have  reference  to  the  com- 
positions of  literature  or  the  exercise  of  oratorical  talent.  A  man's 
mode  of  life  beBts  his  circumstances,  his  deed  ia  in  keeping  with 
his  character,  or  with  the  occasion,  the  necessities  of  the  hour.  A 
sentence,  a  phrase,  a  verse,  is  said  to  he  in  keeping  with  the  sub- 
ject, befitting  the  style,  or  in  congruity  with  experience  or  nature. 
The  fiesthetica  of  social  life,  involving  social  proprieties  and  con- 
ventionalities, have  much  to  do  with  fitness  and  keeping.  The 
associations  in  which  these  effects  exist,  or  with  which  they  are  in- 
volved, are  countless  as  the  sands  of  the  sea ;  and  the  complexity 
of  the  ideas  and  emotions  is  probably  beyond  all  resolution. 

5  61.  Pictureequeneaa. — Under  this  name  we  have  disclosed 
the  emotion  to  which  the  mind  gives  birth  upon  observing  a  land- 
scape, with  the  associations  of  its  suitability  for  pictorial  represen- 
tation attached.  Not  merely  the  natural  beauty  of  the  scene 
enters  into  the  ideas  and  feelings,  but  also,  as  connected  therewith, 
the  artistic  beauties  of  a  picture.  We  consider  it  a  beautiful 
landscape,  and  as  of  the  kind  to  make  a  beautiful  representa- 
tion upon  canvas  or  paper.  There  is  a  mutual  interaction  of  the 
beauties  of  nature  and  art. 

§  62.  Beauty  of  Character. — A  great  number  of  appellations 
are  used  to  indicate  beauty  of  character.  The  vocabulary  of  terras  of 
praise,  flattery,  and  adulation  indicates  multitudes  of  words  having 
various  shades  of  significance,  but  all  looking  to  the  sesthetic  of 
character.  The  words  ideality  and  spirituality,  for  instance,  indicate 
an  sesthetic  elevation.  The  various  virtues generaUy  attach  similar 
refinements  of  emotion  to  them.  The  glamour  thrown  about  great 
heroes  is  of  an  sesthetic  nature.  In  connection  with  beauty  of 
character,  love  is  of  most  powerful  and  transcendent  influence.  It 
enters  into  and  sometimes  is  the  foundation  of  all  the  iesthetic 
interest  which  attaches  to  personality. 

5  63.  The  Comic  and  Ludicroua. — The  phenomena  of  laughter 
have  much  that  is  sesthetic  involved  in  their  manifestations. 
Animal  spirits,  the  outburst  of  liberty,  tender  emotion — if  not 
too  intense — self-complacency,  victory  and  iwwer,  all  may  give  rise 
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to  laughter ;  so  also  many  physical  causes,  as  tickling  and  hysteria. 
There  are  some  associations  that  make  an  effect  of  ludicrousness 
with  which  is  coupled  an  emotion  tending  to  excite  laughter ;  and 
these  associations  may  arise  in  very  many  ways.  It  is  important 
to  discover  the  common  element.  It  may  be  considered  that  the 
fall  or  degradation  of  some  person  or  thing  having  associations  of 
dignity,  in  circumstances  which  will  not  call  forth  any  other 
strong  emotion,  as  anger,  fear,  or  sympathy,  is  the  common  occasioD 
for  an  apprehension  of  the  comical  and  ludicrous.  The  effect  of 
great  dignity  u{>on  a  person  witnessing  is  to  cause  a  restraint 
which,  if  not  accustomed,  is  painful.  An  enforced  solemnity 
is  created  which  is  often  intolerable.  So  equally  the  pride  or 
self-approbation  of  the  spectator  is  wounded ;  an  emotion  of 
rivalry,  envy,  and  jealousy  is  apt  to  spring  up.  If  then  sud- 
denly (and  I  apprehend  the  suddenness  is  essential)  anything 
occurs  which  has  the  effect  to  lower,  degrade,  or  overthrow  the 
importance  beheld,  there  is  a  prompt  release  from  restraint,  and 
a  feeling  of  exultation  in  which  one's  own  self-estimation  is  in- 
creased and  gratified.  In  these  feelings  and  associations  rests  our 
perception  of  the  ludicrous.  This  effect  is  vastly  heightened  if 
we  know  there  is  no  foundation  for  the  assumed  dignity  or  impor- 
tance which  received  humiliation.  Yet  sometimes  the  *  taking 
down '  of  a  person  of  genuine  worth  has  much  comicality  about  it. 
But  in  all  cases  it  is  important  that  there  be  nothing  present  to 
excite  loathing,  disgust,  displeasure,  fear,  anger,  or  even  great 
sympathy.  Herein  we  observe  the  aesthetic  character  of  the 
mirthful  emotions.  Their  connection  with  the  play-impidse  is 
another  phase.  The  joyousness  of  sport  is  perpetually  detect- 
ing and  lighting  upon  incongruities  that  are  comic  and  laughable. 
Inasmuch,  however,  as  all  incongruities  are  not  ludicrous,  analysis 
will  generally  discover  that  the  fact  of  degradation  is  bound  up  in 
all  such  comical  effects. 

(II.)  Aversions  to  External  Objects. 

§  64.  Standing  in  direct  opposition  to  all  the  sympathetic  emo- 
tions are  those  whose  type  is  aversion  and  antipathy,  the  culmina- 
tion of  which  in  one  direction  is  anger,  and  in  another  fear.  An 
aversion  to  an  individual  or  thing,  preventing  the  going  out  of 
sympathetic  influences,  seems  to  proceed  from  two  distinct  sources ; 
an  impression  that  there  is  some  deleterious  or  ruinous  effect  to 
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come  from  what  appears,  and  a  destructive  imptilse.  The  former 
of  these  sources  is  that  of  fear,  the  latter  that  of  anger.  The 
synthesis  of  the  two  classes  of  emotions  thence  proceeding  is  in 
their  conmion  antagonism  to  sympathy.  Anger  passes  into  fear, 
and  fear  into  anger,  but  each  has  its  own  peculiar  manifestations 
which  will  now  separately  be  examined.  In  anger  we  repel  the 
object  of  aversion ;  in  fear,  we  flee  away  from  it. 

ANGER. 

§  65.  A  state  wherein  animals  live  by  the  destruction  of  each 
other  gives  rise  to  the  substantial  characteristics  of  emotion  which 
are  indicated  by  the  word  anger.  The  groundwork  of  the  emotion 
is  a  pain  coming  from  the  resistance  made  by  prey,  and  arises  in 
pursuing,  attacking,  and  killing  another  animal.  Thus  reacting 
against  the  pain  come  pleasurable  accompaniments  in  the  way  of 
emotions  of  pursuit,  introsusception,  the  joy  of  victory  and  escape 
fix)m  destruction,  which  would  have  ensued  in  the  event  of  failure. 
Hence  pain  and  pleasure  are  commingled  in  anger.  The  many 
variations  and  refinements  of  these  feelings  are  readily  explicable 
from  the  varied  and  changed  circumstances  of  successive  in- 
dividuals, generations  and  races.  In  the  human  race,  the  collisions 
and  antagonisms  of  men  give  occasion  for  frequent  rousings  of 
activity  to  repel  attack ;  but  the  activity  does  not  find  its  full 
satisfaction  in  defence.  There  is  a  positive  inclination  to  inflict 
pain  in  return,  a  proneness  oftentimes  to  find  excuse  for  creating 
misery,  and  a  clearly  marked  delight  in  the  pain  of  others.  This 
delight  is  inherited,  but  it  is  repressed  by  the  cultivation  of  the 
sympathetic  emotions ;  when,  however,  the  individual  is  attacked, 
the  exertion  necessary  for  defence  gives  opportunity  for,  and 
justifies,  the  pleasure  of  inflicting  pain.  With  the  increase  of 
civilisation  attack  is  less  frequently  physical  and  less  directly 
aimed  at  life.  Antagonism  in  any  form,  then,  as  of  opinion, 
ambition,  or  love,  generates  in  a  degree  the  same  feelings  as  when 
life  is  menaced,  and  thus  anger  is  exhibited  in  connection  with 
all  the  social  relations ;  there  are  seen  the  same  putting  fort,h  of 
activity  to  repel  and  defend,  the  same  aggressiveness,  and  the  same 
satisfaction  in  the  discomfort  or  discomfiture  of  others.  Were  we 
not  able  to  enter  into  the  pains  and  pleasures  of  another,  to  under- 
stand them  and  to  read  them,  the  most  refined  and  exquisite  forms 
of  anger  would  be  impossible ;  hence  sympathy  as  a  trait  some- 
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times  siibservea  the  purpose  of  increasing  indirectly  thp  varions 
driighta  of  anger,  though  the  two  are  fundamentally  opposed. 

§  66.  In  tlie  gonesis  of  nnger  on  special  occasions,  there  tirfl 
occnre  n  i«infu!  feeling.  This  is  followed  by  an  eflfort  to  throw  off 
the  (Mvin.  The  fhct  that  the  pain  comes  from  a  person,  suggests 
the  idea  of  that  person  being  susceptible  to  jiain,  and  jirompts  to 
a  counter-infliction  as  a  means  of  teaching  the  ofTender  not  to 
repeat  his  injury.  There  is  also  eiiistent  the  natural  Gnjoymenl  in 
witnessing  the  sufFering  of  another,  to  the  origin  of  which  referenw 
has  been  made.  If  the  circumstances  demand  it,  the  whole  fore« 
of  body  and  mind  may  be  directed  to  the  ends  in  view ;  and  soe- 
cess  and  victory  create  an  exultation  which  comi^ensates  for  the 
original  pain. 

The  jtang  which  leads  to  the  excitement  of  anger  must  not  be 
BO  LntenBe  as  to  paralyse  the  active  [mwerF.  A  blow  may  he  »> 
heavy  a«  to  crnsh  out  anger  and  create  only  terror  or  grief.  Any- 
thing that  irritates  or  stings  is  the  most  favourable  for  producing 
irascibility.  Anger  which  is  developed  by  premeditated  injury  is 
much  deejier  and  much  less  easily  satisfied  than  that  which  op\iwes 
itself  to  unintended  affront.  In  the  former  case,  our  pride  and 
self-regarding  feelings  generally  are  wounded,  and  the  wrath  i» 
more  rankling.  The  humiliation  of  the  offender  is  required,  and 
in  that  humiliation  alone  can  the  satisfaction  of  anger  be  effected. 

5  67.  In  observing  the  bodily  sufferings  of  people  (here  is  a 
sensuous  pleasure  that  has  always  been  marked  sufficiently  in 
human  history.  The  view  of  writhings,  contortions,  death, esjicci- 
ally  from  violent  means,  has  sometimes  a  very  great  attraction. 
The  highest  civilisiition  has  not  yet  been  able  wholly  to  endicate 
it ;  it  is  as  natural  as  arc  the  pleasures  of  love,  and  aufficienily 
explicable  on  the  theory  of  the  predatory  nature  of  man. 

§  68.  The  physical  manifestations  of  anger  lie  in  excitement 
of  the  vascular  system,  and  urgency  to  activity  of  the  moving 
organs.  Where  eicitement  readily  occurs,  irascibility  is  apt  to  be 
correspondingly  a  prominent  trait.  In  addition  to  general  excite- 
ment  of  the  system,  anger  displays  itself  in  the  initiatives  to 
destructive  activity.  Young  children,  when  angry,  roll  on  Ihe 
ground,  kick,  bite  and  scratch. 

Wliere  the  emotions  are  more  restrained,  there  still  is  found  a 
tension  of  the  muscular  system  and  impulse  to  strike,  a  clenching 
of  the  fists,  a  scowl  or  frown  on  the  countenance,  a  firm  closing  of 
the  teeth,  glaring  of  the  eyes,  retraction  of  the  lips,  and  a  dilation 
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of  the  nostrils.  Similar  exhibitions  occur  in  the  lower  animals. 
When  anger  has  spent  itself  and  success  ia  obtained,  often  laughter 
or  a  triumphant  grin  supervenes  as  the  activity  abates.  In  a  state 
of  anger,  the  voice  ia  harab,  strident  and  discordant. 

§  69.  Sudden  Wrath. — It  has  been  remarked  already  that  some 
temperuments  are  liable  to  sudden  influx  and  efHux  of  emotion.  In 
such  persons  anger  is  readily  aroused,  and  usually  subsides  as 
readily.  The  outbursts  are,  however,  in  many  instances  terrible. 
They  occur  in  minds  ill-balanced,  where  there  is  little  breadth  of 
thought  and  no  power  of  restraint.  A  single  circumstance  will 
raise  a  passion  oftentimes  wherein  a  torrent  of  angry  feelings 
bursts  forth,  and  for  a  time  carries  all  before  it.  In  this  form  we 
have  the  most  marked  and  characteristic  exhibitions  of  anger.  It 
ia  common  among  animals  and  in  the  lowest  specimens  of  him^anity. 
It  ie  more  common  also  in  childhood,  before  a  volitional  control 
has  been  obtained  over  the  feelings. 

§  70.  Revenue. — Deliberate  or  slow  development  is  the  form  of 
anger  seen  when  the  mind  has  become  more  highly  cultivated 
and  its  emotions  more  thoroughly  restrained.  It  is  manifested 
under  many  varieties.  One  very  common  exhibition  is  of  revenge. 
In  this  case  the  irascible  feelings  are  nourished  and  kej*  alive  till 
opportunity  is  afforded  for  a  full  retaliation,  and  in  the  consumma- 
tion of  this  retaliation,  often  in  the  refinement  of  it,  great  satis- 
&ction  ia  obtained.  '  Revenge  is  sweet.'  Sometimes  it  vents 
itself  in  a  single  act,  and  often  in  a  long  course  of  hostile  conduct. 
It  has  led  to  wars  of  the  greatest  bitterness  and  ferocity,  springing 
from  the  anger  of  potentates  cherished  long  and  relentlessly. 
Achilles'  implacable  wrath  was  '  to  Greece  the  direful  spring  of 
woes  unnumbered.'  The  luxury  of  revenge  is  sometimes  so  great 
that  it  is  delightful  to  prolong  the  duration  even  of  the  ofTence 
for  the  sake  of  the  retaliation. 

5  71.  Cruelty. — Independently  of  pain  inflicted  on  us  by  any 
creature,  there  is  always  the  refinement  of  anger  before  alluded 
to,  which  draws  its  joy  from  putting  others  to  pain.  The  pleasure 
of  torturing  another  ia  very  exquisite.  We  ob8er\e  its  existence 
in  the  putting  of  human  beings  to  physical  torment,  as  in  the 
days  of  the  Inquisition  ;  in  the  infliction  of  {>ain  upon  animals, 
as  seen  in  the  cruelty  of  boys  towards  cats  and  dogs ;  and  among 
the  more  civilised  and  refiued  in  annoying  and  harassing  the 
feelings  of  others.  '  Hazing '  and  *  nagging '  are  two  expressive 
terms  used  to  describe  this  sort  of  amusement ;  school  teachers, 
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elder  boys  in  school,  police  officers,  and  others  in  poeitt<HiE  of 
autlturity ;  nvmeu,  also,  toward  their  lovers  and  tiu^>and«,  sfaov  i 
Biil)liiniiU!il  cruelty,  which  is  grounded  in  the  same  sonrces  wbeuy 
procfcd  more  brutdl  torments. 

5  72.  Halred.—The  t«rm  hatred  refers  to  a  pennaneDt  feeling 
of  antipathy  which  may  or  may  Dot  be  tinctured  with  revenge, ud 
whit-h  is  strong  enough  to  exhibit  itself  in  clearly  marked  evi- 
dences. A  natural  irascibility  joined  with  great  aalikenesSfUid 
ftn  occasion  of  opposition,  will  develop  hatred  between  two  pereon*. 

Rivalry,  tiie  exercise  of  authority,  great  inequalities  of  condi- 
tion, party  spirit,  diiference  of  race,  of  government,  or  of  reli^ao, 
may  lie  enumerated  as  causes  of  hatred. 

§  73.  IloatUUif. — The  state  in  which  the  mind  finds  itself 
ready  to  go  out  in  action  against  a  displeasing  object  is  a  state  aS 
hostility.  It  may  exist  without  hatred,  or  it  may  be  concomibmt 
with  hatred.  It  occurs  in  the  case  of  involuntary  offence,  unpre- 
meditated and  accidental;  in  a  higher  degree,  where  the  offence 
is  the  result  of  carelesaneBB,  still  more  where  a  person  withont 
intending  harm  to  auy  one  pursues  his  way  selBshly  and  incon- 
siderately, regardless  of  the  rights  and  interests  of  others;  and 
j^ierhaps  in  the  highest  degree  where  the  affront  or  injury  is  pre- 
meiiitated  and  deliberate. 

5  74.  Warfare. — When  hostility  acting  itself  out  meets  with 
resistance,  a  state  of  warfare  ensues.  In  bodily  combat  we  have 
the  most  terrible  forms.  All  the  energy  is  aroused,  and  the  mus- 
cular and  nervous  systems  are  keyed  up  to  their  highest  pilch 
of  intensity.  In  this  case,  anger  expends  itself  and  abates  only 
upon  ])iitting  the  opponent  kora  du  ccymbat.  It  is  not  always 
satisfied  then.  If  the  spirit  of  revenge  be  present  its  gratifica- 
tion may  require  even  the  mangling  of  the  body  of  the  dead. 
P'rom  physical  combat  down  to  simple  dispute  there  are  many 
graijes  and  varieties  of  warfare.  Debates,  plots  to  undermine,  or 
to  take  advantage  of  circumstances  to  work  out  another's  damage, 
law-suits,  com jietit ions  in  business,  all  indicite  forms  of  war&n*. 
Sometimes  the  irascible  motion  is  subdued,  disguised,  and  con- 
verted into  softer  and  sweeter  sentiments,  as  in  the  case  of  out- 
doing another  in  good  work ;  but  the  spirit  of  rivalry,  wherever 
it  exists,  is  an  offshoot  of  anger. 

§  75.  Righteous  Indignation. — A  feeling  of  wrath  ia  often 
attended  with  the  con\'iction  that  the  person  against  whom  the 
anger  arises  has  offended  against  the  laws  of  God  and  man,  and  is 


Chap.  XLV.  EMOTIONAL  DEVELOPMENT.  599 

a  disturber  of  the  peace  of  society.  This  conviction  may  indeed 
be  at  the  root  of  the  feeling.  Where  such  anger  exists,  it  is 
generally  approved  as  just  and  worthy.  It  is  a  modification  of 
the  general  emotion  which  comes  from  the  superadded  feelings 
connected  with  the  maintenance  of  the  social  state.  A  man  has 
oflFended,  and  the  security  and  welfere  of  all  men  demand  that 
he  should  be  made  to  feel  the  force  of  men's  displeasure.  It  is  a 
similar  feeling  which  convinces  of  the  justice  of  punishment  and 
prompts  to  its  infliction.  Sometimes  punishment  is  consciously 
remedial,  having  in  view  the  good  of  the  ofiender ;  oftener,  how- 
ever, it  is  inflicted  from  a  sentiment  growing  out  of  thoughts 
and  feelings  just  described  as  comprehended  under  righteous  in- 
dignation. Mere  resentment  and  retaliation  are  not  punishment. 
An  idea  of  an  infringement  upon  the  liberty  and  rights  of  others 
and  of  necessity  for  those  rights  to  be  made  secure  and  to  be 
vindicated  must  arise  before  the  emotions  prompting  toward 
punishment  are  complete.  We  here  enter  upon  the  ground  of 
ethical  emotions. 

§  76.  Envy  and  Jealousy. — ^These  are  two  forms  of  emotion 
which  contain  a  prominent  irascible  element.  In  the  latter  of  the 
two  fear  is  also  an  important  constituent ;  tender  emotion  also 
pcciu's.  In  envy  the  egoistic  feelings  of  self-approbation  come  into 
play ;  and  also  pain  and  dissatisfaction  with  one's  present  condition 
by  comparison  with  the  prosperous  condition  of  another  which  we 
consider  ought  to  belong  to  us.  Of  the  two  the  latter  is  the 
more  acute  and  violent  emotion  ;  the  former  is  more  constant  and 
even  in  its  manifestations.  The  term  gnxiwing  is  often  used  to 
describe  envy.     Its  action  upon  happiness  is  corrosive. 


FEAR. 

§  77.  The  emotions  characterised  by  the  term  fear  are  those 
which  attend  the  apprehension  of  future  evil.  As  anger  is  an 
extraordinary  elation  of  the  energies  springing  from  predatory 
habits,  and  love  is  an  arousing  of  the  vital  powers  tending  toward 
the  propagation  of  the  species,  so  fear  is  a  depression  of  all  the 
powers  except  those  of  aiding  in  escape  with  a  view  to  the  pre- 
servation of  the  individual  from  apprehended  danger.  Anger 
and  love  are  characteristically  pleasurable ;  fear  is  painful.  Care 
must  always  be  taken  not  to  confound  fear  with  pain  in  general ; 
the  pain  of  a  hurt  is  one  thing,  the  fear  of  that  pain  is  another. 
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The  pain  of  fenr  is  a  massive  one,  overpowering-  the  miad  and 
lowering  the  energies.  Where  there  exista  an  opportanily  (et 
escalate,  there  is  a  direction  of  energy  to  nv&il  one's  self  t^  that 
opcniog.  But  where  there  is  uncertainty,  and  no  sure  iray  oat  of 
danger  presented,  there  is  an  abatement  of  all  activity.  In  the 
prevalence  of  fear,  there  is  a  general  iDlellectual  escit«ment 
directed  toward  those  associations  intimately  coDnected  with  the 
objectii  of  alarm.  These  associations,  through  the  concentration 
of  the  mind  upon  (hem,  are  impressed  strongly  upon  the  memory. 
The  presence  of  snrronndings  causing  terror  seems  to  panil,vse 
the  mental  activities.  A  man's  intellect  is  not  able  to  releiue 
itself  from  the  thraldom  of  the  objects  of  terror.  TUey  occupy 
the  mind  as  fised  ideas,  which  are  sufficiently  i^rsistent  and 
powerful  to  control  the  will. 

5  78.  Fear  is  a  highly  representative  emotion,  dependent  not 
mRrety  on  a  knowledge  or  experience  of  any  real  pain,  but  abo 
upon  the  genenil  physical  and  mental  condition  at  the  time  (bK 
is  excited.  Accordingly,  it  may  be  seen  that  belief  modities  the 
emotions  of  fear.  There  is  a  close  connection  between  the  two. 
If  we  believe  an  event  fiiiught  with  peril  is  to  occur,  we  are 
fearful ;  if  our  belief  is  leas  strong,  our  fears  are  less  strong. 
So  also  a  state  of  ignorance,  uncertainty,  or  darkness  increases 
fear.  If  we  know  exactly  what  is  to  hap|>en,  we  may  be  able 
to  measure  accurately  the  impending  i»ain,  and  consequently 
have  only  a  shrinking  proportioned  to  the  magnitude  of  the  evil. 
But  when  danger  unknown  in  amount  is  apprehended,  the  \Tigufr- 
ness,  and  consequent  perplexity  and  distraction,  give  the  highest 
and  strongest  experiences  of  fear.  The  mere  infliction  of  pain 
may  be  an  exciting  cause  of  fear  by  weakening  the  nervous 
energies  and  by  suggest  ing  the  possibility  of  greater  evils  to  come. 

5  79.  The  physical  effects  and  manifestations  of  terror  arc  a 
general  demoralisation  of  the  bodily  functions.  The  circulatioa  is 
interfered  with,  the  heart  sometimes  beating  intermittently  and 
usually  with  more  rapidity  [  the  stomach  digestion  is  stopped ;  the 
peristaltic  motion  of  the  intestines  is  increased  ;  the  muscles  an- 
relaxed ;  the  limbs  tremble ;  the  voice  is  paralysed  if  the  terrtir  is 
intense  enough,  otherwise  there  is  an  inclination  to  cry  out ;  the 
eyes  are  anxiously  directed  hither  and  thither,  or  fastened  in  a 
fixed  gaze  upon  the  object  causing  the  fear;  the  countenance  Li 
distorted,  and  there  is  a  general  shrinking  away  of  the  whole  body 
as  if  to  flee  from  the  presence  of  evil. 


Chap.  XLV.  EMOTIONAL  DEVELOPMENT.  601 

§  80,  Servile  Fear. — ^The  cringing  of  a  slave  before  his  master 
is  the  expression  of  a  common  form  of  fear.  His  condition 
teaches  him  his  liability  to  punishment,  and  experiences  of  severity 
or  of  caprice  in  its  infliction  are  stimulating  causes  of  terror.  A 
servant  who  has  been  flogged  unmercifully  has  his  fears  awakened 
by  any  symptom  of  his  master's  resentment;  and  he  who  has 
frequently  suffered  without  special  cause  beyond  the  humours  of 
his  employer,  lives  in  a  state  of  constant  dread.  This  latter  case 
is  exemplified  under  a  despotic  government.  Both  cases  are  often 
seen  illustrated  in  the  femily.  The  same  effect  of  uncertainty  is 
found  where  there  exists  great  complication.  To  an  ignorant  man 
the  complexity  of  law  causes  as  much  fear  of  a  law-«suit  as  if  it 
were  to  be  decided  according  to  simple  caprice. 

§  81.  Anxiety. — This  is  an  uneasy  state  wherein  fear  has  not 
reached  the  full  development  of  controlling  the  mind,  but  is  yet 
present  sufficiently  to  cause  some  perturbations.  Where  there  is 
a  constitutional  predisposition  to  such  states  of  mind,  we  have  fore- 
bodings, *  looking  on  the  dark  side,'  and  proneness  to  anticipate 
disaster,  injury,  and  evil  of  all  sorts. 

§  82.  Suspicion. — In  the  form  of  fear  characterised  as  sus- 
picion, there  is  a  readiness  to  view  unfavourably  and  to  take  appre- 
hension from  things  and  persons  that  in  an  ordinary  state  would 
occasion  no  alarm.  Any  general  terror  or  anxiety  is  apt  to  pro- 
duce suspicions.  These  lead  to  more  pronounced  forms  of  terror, 
or  awaken  anger  and  efforts  to  remove  or  destroy  the  cause  of  dis- 
trust. There  are  characters  in  which  the  readiness  to  suspect 
others  is  a  predominant  trait.  Such  persons  do  not  themselves 
command  confidence  and  respect. 

§  83.  Panic. — ^Where  a  frenzy  of  fear  seizes  a  crowd  or  a  mul- 
titude, a  state  of  panic  ensues.  This  is  exceedingly  infectious, 
and,  once  started,  spreads  with  great  rapidity  and  produces  the 
most  utter  helplessness  and  the  wildest  abandonment  to  the  influ- 
ence of  terror.  All  self-control  is  lost,  and  perhaps  scores  are 
injured  where  there  is  not  the  slightest  necessity  for  any  one  to 
be  hurt. 

§  84.  Superstition. — This  habit  of  mind  has  considerable 
relation  to  fear.  In  superstitious  people  there  is  a  large  element 
of  emotion  of  terror  in  different  respects.  This,  naturally  enough, 
arises  from  ignorance  of  the  real  character  of  the  phenomena 
which  excite  fear.  They  invest  the  natural  forces  around  them 
with  terrible  and  awe-inspiring  attributes.     They  are  prone  to 
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believe  in  diabolical  agencies ;  they  are  easily  led  to  fancy  that 
ghosts,  fairies,  spirits,  infest  air  and  earth.  Trust  in  omens  and 
oracles  grows  out  of  such  a  disposition.  Propitiatory  rites,  sacri- 
fices, and  many  of  the  ceremonies  of  worship  have  their  rise  in 
feelings  of  fear  of  some  power  greater  than  nature,  bat  of  which 
they  know  not  definitely  the  character  or  the  extent  for  good 
or  ill. 

§  85.  Diffidence. — Bashfulness,  shyness,  want  of  confidence  in 
society,  all  proceed  from  emotional  states  which  have  fear  as  a 
ground-work.  This  fear  may  be  apprehension  of  having  one's 
sensitiveness  hurt  by  the  want  of  deference  shown  by  others,  or 
that  we  may  by  some  act  or  omission  of  ours  lose  or  fail  to  win  the 
good  opinion  of  society,  or  that  we  are  ourselves,  in  reality,  im- 
worthy  to  come  into  association  of  those  we  meet,  either  through 
lack  of  intellectual  acquirements  and  general  culture,  or  through 
inability  to  display  to  advantage  what  we  have.  The  fear  it«elf 
is  a  source  of  exquisite  pain,  and  paralyses  often  all  the  powers 
which  we  actually  possess,  making  us  to  seem  precisely  as  we  feared 
we  should  seem.  These  emotions  must  exist  concurrently  with  a 
desire  for  the  good  opinion  of  others. 

§  86.  Fear  of  Death. — Dread  of  death,  the  *  king  of  terrors,' 
does  not  always  proceed  from  the  same  sources.  This  fear  may  be 
of  the  physical  pain  attendant  upon  dissolution,  which  is  created 
and  heightened  by  many  unpleasant  associations,  but  which  is 
largely  imaginary.  It  may  also  be  unwillingness  to  have  one's 
plan  interrupted,  one's  purposes  checked  in  their  fulfilment,  one's 
hopes  defeated. 

Or,  it  may  be  a  terror  coming  from  expectation  of  damnation 
and  torment  after  death.  Where  there  is  a  fulness  of  life  and 
vigour  the  idea  of  death  is  terrible  ;  but  when  the  body  is  wasted 
by  sickness  and  the  energies  are  consumed,  death  may  be  longed 
for  and  expected  with  that  delight  the  wearied  looks  forward  to  in 
sweet  and  gentle  slumber  which  brings  rest  and  i>eace. 

§  87.  The  opposites  of  states  of  mind  under  the  influence  of 
terror  are  those  in  which  subsist  coolness,  composure,  knowledge 
of  all  one's  surroundings,  trust,  confidence,  security,  and  balance 
of  thought  and  feeling.     The  best  antidote  of  fear  is  knowledge. 

Fear  is  not  always  depressing  at  the  instant  of  its  approach. 
Sometimes  it  acts  as  a  stimulus,  and  its  beginnings  rouse  a  spirit 
of  energy,  competent  to  throw  ofi*  all  further  attacks  of  the 
enemy. 
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ANTIPATfflES  AND   AVERSIONS   GENERALLY. 

§  88.  In  most  of  our  dislikes  fear  is  a  conspicuous  or  latent 
element.  Anything  that  portends  pain  for  ourselves  and  for  others 
may  become  an  object  of  antipathy  and  aversion.  The  conflict  of 
individual  with  race-development  of  course  makes  some  things 
pleasurable  to  us  which  are  painful  to  others.  As  altruistic 
feelings  grow,  altruistic  antipathies  are  generated  more  freely. 
With  the  increase  of  representative  development  our  feelings  of 
aversion  extend  to  remote  objects,  covering  the  whole  field  of  ex- 
perience. 

§  89.  Antipathetic  manifestations  from  others  arouse  in  us 
anger,  or  fear,  or  both,  in  all  their  varieties  according  to  circum- 
stances. Where  these  manifestations  are  limited  to  simple  with- 
drawal of  sympathy  and  love,  sorrow  and  apprehension  often 
ensue.  Where  disapprobation  is  more  positively  exhibited,  as  in 
censure  and  condemnation,  a  very  painful  emotion  is  generated. 
Disapproval  is  most  painful  when  coming  from  those  we  respect  or 
upon  whom  we  are  in  any  way  dependent.  Shame  arises  in  this 
connection.  This  may  be  caused  by  the  consciousness  that  dis- 
approval is  felt  by  others  even  where  it  is  not  expressed.  We 
experience  a  self-humiliation,  a  disturbance  of  self-complacency 
as  well  as  fear  of  ills  coming  from  the  withdrawal  of  the  favour 
of  others.  The  manifestation  of  shame  and  the  reception  of  censure 
occur  in  what  is  termed  *  falling  of  the  countenance,'  in  a  shrinking 
of  the  body  when  fear  is  prominent,  and  in  a  general  uneasiness  of 
the  body.  Sometimes  we  have  an  aversion  to  the  person  who  in- 
flicts the  censure,  and  sometimes  a  self-aversion  or  self-abhorrence 
is  felt,  the  nature  of  which  will  be  more  apparent  when  we  come 
to  consider  ethical  emotions.  When  exhibitions  of  disapprobation 
provoke  anger,  we  display  retaliation.  This  we  often  do  by  depre- 
ciating the  person  from  whom  the  disapprobation  comes,  by  justi- 
fying our  own  course  or  our  worth,  and  by  *  answering  back.'  On 
the  other  hand,  when  the  prominent  emotion  is  that  of  fear  we 
endeavour  to  remove  the  cause  of  censure  in  us  or  ourselves  alto- 
gether from  the  range  of  censure.  If  we  cannot  or  will  not  correct, 
we  attempt  to  get  out  of  the  way. 

§  90.  The  general  course  of  expression  of  antipathy  and  aver- 
sion is  about  the  same  in  the  lower  animals  as  in  man*  Where  a 
creature  in  feeling  pain  strikes  back,  anger  is  not  necessarily  in- 
volved.    Anger  implies  some  degree  of  repcesentation.     The  pain 
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arouses  anger  if  there  is  any  cognitive  appreciatioo  of  the  object 
which  causes  the  pain*  Anger  is  a  complex  centrally-angmented 
feeling  which  is  developed  from  the  representati<Ni  of  painfol  ex- 
periences replaced  by  pleasorable  through  the  putting  forth  ci 
energy  to  repel^  and  which  is  stimulated  by  present  pain  calling 
up  these  associations  and  rousing  the  former  feelings.  That  fear 
or  apprehension  postulates  representation  and  depends  upon  it  is 
perfectly  obvious. 

ETHICAL   EMOTIONS. 

§  91.  The  emotions  which  are  termed  ethical  arise  fit>m  the 
social  condition  of  man.  They  are,  like  the  sesthetic  emotions, 
exceedingly  complex,  and  most  perfect  in  a  highly  re-representative 
mind,  where  the  balance  between  emotion  and  cognition  is  pro- 
perly preserved.  They  may  be  comprehended,  in  the  noAin,  under 
the  following  description : — Ethical  emotions  are  those  arising  in 
connection  with  approval  or  disapproval  of  a  man^s  acts,  or  states 
of  consciousness,  considered  with  reference  to  their  bearings  upon 
the  interests  or  pleasure  of  other  sentient  beings  and  their  reflex 
consequences  upon  self.  There  is  a  very  intimate  association  here 
with  the  volitional.  Approbation  implies  volition,  and  it  is  quite 
impoHsible  to  separate  in  fact  ethical  emotion  from  ethical  volition ; 
but  a  presentment  of  the  emotional  side  may  be  made  separate 
from  the  volitional,  sufiBciently  to  make  the  emotion  the  promi- 
nent subject  of  observation.  It  must  never  be  forgotten,  however, 
that  the  two  are  only  two  sides  of  the  same  phenomenon,  of  which 
ethical  cognition  is  the  third  side,  and  that  the  three  are  just  as 
intimately  connected  as  are  the  two  first  named.  The  difference 
between  an  ethical  emotion  of  approbation  and  a  simple  approval 
would  seem  to  be  this :  the  latter  is  made  with  reference  to  self 
primarily;  the  former  with  reference  to  others  primarily.  If  a 
})er8on  makes  me  a  gift,  I  aj)prove  of  his  act  in  the  first  instance 
because  it  affects  me  and  my  interest  agreeably,  irrespective  of 
other  people.  If  that  person  makes  a  gift  to  a  third  who  is 
worthy,  I  approve  the  act  because  it  is  agreeable  to  the  interests 
of  a  third  person,  and  it  is  indirectly  for  my  interest  that  the 
welfare  of  others  be  promoted.  So,  if  a  man  strikes  me  in  the 
face,  my  disapproval  and  indignation  are  aroused  because  my  own 
pleasure  and  safety  are  directly  compromised :  if  I  see  one  striking 
another  than  myself,  I  disapprove  because  the  safety  of  that  other 
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is  compromised  and  my  own  remotely  endangered.  In  both  these 
classes  of  cases,  the  latter  emotions  engendered  are  ethical.  This 
description  of  ethical  emotions  at  once  reveals  clearly  their  com- 
plexity ;  for  the  sources  of  moral  approval  and  disapproval  would 
be  as  numberless  as  the  objects  which  affect  human  interest  and 
pleasure :  nevertheless,  these  emotions  can  be  grouped  together 
and  aggregates  of  them  discerned  as  forming  tolerably  distin- 
guishable masses  of  feeling. 

§  92.  Ethical  emotions  may  be  divided  into  two  general 
classes;  firat^  those  ethical  emotions  excited  with  reference  to 
other  people's  acts  and  states  of  consciousness,  and,  secondly^ 
those  excited  with  reference  to  one's  own.  Under  the  first  class 
are  included  such  emotions  as  love  of  beneficence  and  hatred  of 
maleficence ;  love  of  fortitude  and  hatred  of  pusillanimity ;  love 
of  prudence  and  hatred  of  improvidence;  love  of  truth  and 
hatred  of  untruth ;  love  of  justice  and  hatred  of  injustice ;  love 
of  right  and  hatred  of  wrong ;  love  of  virtue  and  hatred  of  vice. 
Under  the  second  class  are  included  such  emotions  as  those  of 
duty,  conscience,  and  remorse. 

§  93.  Ethical  emotions  of  the  first  class  are  inspired,  in  great 
part,  by  our  view  of  what  is  useful  for  sentient  beings.  Those 
things  which  we  have  learned  to  consider  of  general  utility  we 
approve,  those  which  we  have  come  to  believe  of  non-utility  or  of 
hurtfulness  we  condemn.  It  is  not  true,  however,  that  this  ex- 
plains the  whole  matter.  Many  of  the  things  upon  which  we 
visit  moral  approbation  or  disapprobation  are  things  about  whose 
consequences  we  never  have  reasoned  at  all.  A  child  is  taught  to 
avoid  a  thing  as  wrong,  and  does  dislike  it  as  wrong  a  long  time 
before  he  has  any  distinct  idea  of  its  non-utility.  Moreover, 
many  things  have  been  held  as  ethically  wrong  which  actually  are 
useful  or  have  no  connection  with  utility  at  all.  The  eating  of 
pork  is  held  by  the  Jews  to  be  ethically  wrong,  and  while  once, 
perhaps,  the  abstinence  from  this  article  of  food  was  useful  to  the 
common  weal  among  the  Jews,  ethical  disapprobation  of  the  prac- 
tice of  eating  it  has  gone  far  beyond  necessity  or  utility.  There 
is  then  a  foundation  for  ethical  approbation  and  its  contrary  in 
sentiment  as  well  as  in  utility.  This  sentiment  has  its  origin  in 
organisations  and  growth  of  experiences  of  utility  and  non-utility, 
in  the  arbitrary  will  of  potentates,  priests,  or  prophets,  in  arbitrary 
social  prejudices,  likings,  or  tastes,  around  the  observance  of  which 
have  clustered  agreeable  associations,  and  about  the  non-observance 
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of  vhic;li  liavc,  in  like  msnner,  been  associat«<l  things  disagreeiable. 
There  are  many  social  approbatioDS  and  disiipprobations  which  are 
not  considered  ethical,  as  the  word  is  generally  used.  The  require- 
ments of  faEhion  give  us  ready  illustration.  It  may  be  considered, 
however,  that  the  only  difference  between  these  anii  what  are 
ordinarily  considered  moral  obligations  is  in  the  relative  per- 
manence or  tnvnsieucy,  univcraality  or  limitation,  utility  or  non- 
utility,  going  together  to  make  up  the  relative  importance  of  the 
two  in  consequences  or  results.  It  is  often  a  work  that  ]>asses  our 
Ability  to  explain  the  origin  and  cause-s  of  our  moral  approlntioas 
and  disapprobations,  and  to  explain  why  this  xliould  be  regarded 
of  greater  mora!  consequence  thim  the  other.  The  esjilanation  of 
the  superior  importance  of  the  distinctively  ethical  emotions  will 
be  found  in  the  fact  that  in  o\ir  ethical  emotions  we  have  present 
more  or  less  the  idea  of  _the  consequences  which  will  befall  an 
ofl'ender,  and  of  the  power  which  enforces  moral  rules.  In  pro- 
portion, then,  to  the  importance  of  those  consequences,  and  the 
effectiveness  of  the  supervising  power,  the  emotions  are  stronger 
and  more  deeply  coloured  by  imjiressions  of  awe  and  solemnity. 

It  should  be  remarked,  with  reference  to  this  class  of  emotions, 
that  they  exist  in  pairs.  Approbation  of  one  class  of  acts  always 
implies  disapprobation  of  the  opposite.  One  can  not  have  approval 
of  a  virtuous  act  without  having  a  disapproval  of  a  oorresjionding 
vicious  act.  The  principle  of  relativity  obtains  here  as  eotnpleteiy 
as  elsewhere  in  our  mental  constitution.  Hence  ethical  interests 
inchide  some  aversions  also,  which  we  will  consider  together  with 
the  pleasurable  interests  in  so  for  as  they  have  ethical  character. 
The  terms  love  of  virtue,  hatred  of  vice,  and  so  forth,  are  not 
altogether  satiefactory,  but  yet  seem  to  be  the  most  suitable  of 
any  to  express  the  emotions.  Our  love  of  a  virtuous  deed  is  very 
different  from  our  love  of  a  person  ;  yet  in  the  approval  which  is 
consciously  bestowed  upon  virtue  there  is  oftentimes  a  clearly 
evident  element  of  tender  emotion.  The  hatred  toward  an  evil 
practice  which  we  cherish  is  not  the  same  as  the  hatred  we  have 
of  a  person,  yet  both  spring  from  the  same  sources.  The  terms 
employed  are  indistinct  in  not  designating  clearly  or  defining 
accurately  the  objects  which  they  mark,  their  relation  of  time,  or 
their  other  incidents ;  but  the  difficulty  is  inherent  in  the  objeclg, 
which  are  themselves  so  indeterminate  and  inconstant  that  no 
language,  however  rich,  could  accurately  mark  them. 

5  94.  The  chief  constituents  of  ethical  emotions  of  the  second 
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class  are  the  same  which  are  found  to  be  in  those  of  the  first  class, 
with  important  modifications  coming  from  the  presence  of  a  larger 
amount  of  self-regarding  emotions,  I  view  the  doing  of  an  act 
by  me  in  the  light  of  my  feeling  of  the  eflfect  upon  the  interests 
and  pleasure  of  others,  and  the  consequences  to  me  as  coming 
from  the  way  in  which  my  act  is  regarded  by  others;  and  the 
most  poignant  stimulus  present  is  the  hope  of  reward  or  the  fear 
of  punishment.  The  latter  seems  to  be  earlier  and  stronger  than 
the  hope  of  reward.  Personal  love  for  the  one  whose  good  or  bad 
opinion  is  to  be  expected,  and  from  whom  most  of  the  resultant 
consequences  for  good  or  ill  are  to  be  apprehended,  has  the  ten- 
dency to  increase  the  ethical  emotion.  The  displeasure  of  one 
whom  we  love,  or  of  one  upon  whom  we  are  dependent,  is  more  to 
be  dreaded.  As  we  have  received  more  good  from  such  than  from 
others,  so  the  withdrawal  of  that  good  is  more  dreadful  to  con- 
template and  experience.  It  is  very  doubtful  if  we  could  have 
any  such  emotions  as  we  term  moral,  were  it  not  for  the  existence 
of  punishment.  Even  in  estimating  the  acts  of  others  our  moral 
disapprobation  involves  the  feeling  that  the  persons  perpetrating 
such  acts  are  worthy  of  punishment ;  and  our  own  view  of  per- 
sonal duty  and  obligation  involves  the  fear  and  avoidance  of 
punishment.  The  hope  of  reward,  and  the  avoidance  of  punish- 
ment, often  mingle  in  securing  our  approbation  of  some  proposed 
deed  of  ours,  but  the  latter  is  quite  sufficient  to  secure  that 
approval.  Influences  like  these  create  moral  sentiments  which  are 
perpetuated  from  generation  to  generation,  receiving  modifications 
from  the  varying  circumstances  of  individuals,  creating  new  utili- 
ties and  demanding  new  adaptations ;  but  there  exists  always  in 
each  individual  a  body  of  instructive  moral  sentiment  which  needs 
only  opportunity  to  display  itself  in  emotion  and  volition  in  the 
directions  in  which  it  has  its  natural  bent.  The  earliest  circum- 
stances of  a  person  are  very  favourable  for  the  development  of 
moral  emotion.  A  child  under  parental  control  is  in  just  the 
condition  to  form  ethical  sentiments.  The  associations  of  early 
punishment  are  quite  sufficient  to  generate  moral  approbation  and 
disapprobation ;  and  all  the  other  associations  are  superinduced  in 
the  natural  course  of  life  till  moral  education  reaches  high  degrees 
of  perfection. 

§  95.  Love  of  Beneficence, — This  emotion,  with  its  comple- 
ment, hatred  of  maleficence,  is  a  part  of  the  moral  approbation 
which  we  bestow  upon  the  doing  of  good.     Its  character  as  an 
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emotion  is  strong  in  proportion  to  our  constitutional  predi5positi(5ii 
and  cultivation  to  and  in  the  direction  of  aid  to  otheni.  It  is 
slxengtliened  and  miide  more  frequently  recurrent  by  a  readineM 
to  feel  sympathy  for  those  about  us.  CorrespondiDgly,  the  batied 
of  the  inflii-lion  of  harm  is  large.  But  beneficence  may  go  m 
far  as  to  be  practised  to  the  detriment  of  mankind.  Injudicioa.t 
charttieii,  for  instance,  encourage  panperism.  In  such  a  case  we 
cease  to  have  a  regard  for  beneficence,  and  condemn  it  as  a  weak- 
ness, which  excites  our  disgust  and  displeasure.  The  extent,  then, 
of  our  love  of  beneficence  is  measured  by  the  degree  of  utility 
which  it  comprehends. 

5  96.  Love  (jf  Fortitude. — Under  this  head  we  have  the  emo- 
tions which  attend  our  approval  of  courage,  endurance,  and  the 
like.  We  have  a  Inrge  predisposition  to  sanction  traits  of  cha- 
racter like  those,  irresiiective  of  the  utility  which  they  subserve. 
The  barbarian  glorifies  bravery  which  is  displayed  wantonly  {  the 
ancients  of  civilised  nations  often  approved  brute  courage.  But 
with  the  progress  of  civilisation  there  has  been  a  growth  of  the 
disposition  to  honour  courage  and  endurance  only  in  pro|)ortion 
to  the  ends  which  they  subserve.  True  courage  is  said  to  be 
opposed  to  recklessness.  Wlierever  there  is  fortitude  exhibited 
in  a  good  cause,  our  approbation  is  attended  with  warm  and  hearty 
feelings  of  admiration,  and  often  with  personal  regaid  for  the  one 
who  endures.  Pusillanimity,  on  the  contnuy,  excites  contempt 
and  ridicule ;  but  here  also  it  must  be  observed  that  fear  exhibited 
in  tiie  effort  to  avoid  danger  by  facing  which  we  could  not 
accomplish  any  good  purpose  is  not  pusillanimity,  but  prudence. 
'  Discretion  is  the  better  part  of  valour.'  Utility  is  hence  notice- 
able in  this  case  as  a  measure  of  our  approval  or  disapproval. 

§  97.  Love  of  Pruilence. — By  prudence  we  mean  providence 
or  forethought.  This  is  so  intimately  connected  with  the  wel&re 
of  communities  and  nations  that  the  exhibitions  of  it  we  approve 
and  the  manifestatioDS  of  its  opposite  fill  ua  with  painfiU  emotions 
of  many  sorts,  as  auger,  pity,  grief,  fear,  according  to  ciiBiun- 
stances.  The  qualifying  test  is  utility  again.  If  prudence  is 
carried  to  the  extent  of  penuriousness,  niggardliness,  and  in- 
difference to  the  welfare  of  those  by  whom  we  are  surrounded,  our 
approval  ceases  and  disapprobattou  takes  its  place.  Our  appre- 
ciation of  particular  acts  as  prudent  depends  often  on  tradition  and 
BGutiment,  but  having  its  roots  in  a.  real  or  fancied  utility. 

§  98.  Love  of  Truth. — By  tnith  in  this  connection  is  meant 
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not  scientific  truth,  but  moral  truth  or  veracity.  The  main- 
tenance of  habits  of  true  representation  of  things  is  so  necessary 
to  the  preservation  of  social  relations  that  we  soon  come  from  our 
own  unpleasant  experiences  to  abhor  imtruth  and  to  value  truth- 
telling.  Our  feeling  when  we  contemplate  untruth  is  of  indigna^- 
tion,  detestation,  want  of  confidence,  and  impatience.  We  do  not 
tolerate  it,  and  we  feel  insulted  when  deception  is  practised 
upon  us. 

§  99.  Love  of  Justice. — When  acts  impress  the  mind  as 
according  to  another  what  is  due  to  him  by  reason  of  his  cha- 
racter or  deeds,  we  approve  the  same  as  just  acts.  The  giving  to 
another  what  is  due  to  him  is  essential  to  all  stability  in  the  social 
system.  Whatever  thus  favours  justice  meets  with  our  praise ; 
that  which  contravenes  justice  we  deprecate.  The  emotions  are 
of  all  degrees  of  strength,  different  in  difierent  persons,  and  vary- 
ing with  all  the  varieties  of  opinion  as  to  what  constitutes  justice 
and  injustice. 

§  100.  Love  of  Right  and  Virtue, — The  words  right  and 
vvrtue  express  the  most  general  conceptions  of  what  is  ethically 
praiseworthy  and  blameworthy.  An  action  is  beneficent  or  just  or 
courageous  ;  it  is  also  right  and  virtuous  to  whatever  subordinate 
class  it  may  belong.  Right  and  virtue  are  grounded  on  utility 
and  sentiment,  and  exhibit  the  most  general  forms  of  ethical 
emotion.  Our  love  of  these  qualities  and  hatred  of  their  oppo- 
sites  depend  largely  on  personification.  By  our  ideal  construc- 
tions we  can  form  images  around  which  emotions  of  pleasure  or 
pain  gather,  and  to  which  associations  of  all  sorts  are  attached. 
We  may  have  a  tender  emotion  in  connection  with  an  ideal 
construction  which  we  term  the  right,  and,  as  either  by  reasoning, 
or  blind  sentiment,  or  authority,  we  associate  an  object  with  our 
ideal,  that  emotion  goes  out  with  reference  to  such  object.  Our 
emotions  of  praise  and  dispraise  of  virtue  are  afiected,  too,  by  our 
religious  emotions.  A  love  to  God  is  usually  a  strengthener  of 
ethical  emotions  attending  right  and  wrong ;  but  yet  everything 
depends  on  what  associations  form  the  idea  of  Grod.  The  ultimate 
character  of  all  these  ethical  emotions  depends  on  our  idea  of 
what  constitutes  virtuous  and  vicious  action. 

All  these  ethical  emotions  will  receive  further  elucidation  in 
connection  with  oiu*  exposition  of  volition,  and  still  further  when 
we  come  to  examine  the  products  of  mental  operation. 

§  101.  Subjective  Emoiums, — Attending  our  own  acts  or  con- 
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iemplation  of  those  acts  with  reference  to  their  consequences  upon 
others  and  upon  ourselves,  ethical  considerations  affect  materially 
our  pleasures  and  pains.  If  we  think  of  doing  a  beneficent^  just^ 
<!Ourageou8,  or  generally  virtuous  act^,  where  a  course  of  education 
has  created  an  appreciation  of  morality,  we  have  a  pleasurable 
feeling  of  conscious  approval ;  the  consideration  of  an  opposite 
course  awakens  fear,  anger,  or  other  emotions  apt  to  be  distasteful 
and  unpleasant,  though  not  invariably  so,  but  creating  disapproval 
Where,  however,  ethical  training  is  deficient,  or  where  bad  habits 
have  been  indulged  and  the  feelings  of  duty  blunted,  the  emotions 
attending  the  thought  of  virtuous  deeds  may  be  wholly  painful, 
while  a  vicious  course  is  the  attractive  one  and  the  one  !^>proved ; 
and  where  there  is  a  conflict  between  virtue  and  vice,  it  is  always 
painful.  All  these  subjective  emotions  may  occur  as  relating  to 
some  future  act,  or  to  our  past  acts.  They  need  not  be  enumerated 
or  explained  further.  Two  or  three  forms,  however,  deserve  special 
notice. 

§  102.  Dviy  and  Conscience. — The  feeling  at  the  basis  of  the 
emotions  of  duty  is  fear.  The  apprehension  of  evil  consequences, 
of  punishment,  is  the  essential  stimulus  in  the  creation  of  the 
sentiment.  It  does  not,  however,  follow  that  our  emotions  of 
duty  are  always  consciously  tinctured  with  fear.  Associations 
become  firmly  established,  and  the  original  cause  is  left  out  of  the 
mind.  In  the  state  of  mind  which  we  term  conscience,  we  are 
moved  to  approval  or  disapproval  of  acts  contemplated  by  certain 
feelings,  the  chief  of  which  is  fear  of  consequences  to  result  to  us 
from  acting  as  we  consider  contrary  to  our  ideas  of  what  is  right. 
The  feelings  of  conscience  are  strictly  and  properly  the  feelings 
attending  disapproval.  When  we  say  our  conscience  approves, 
we  mean  that  it  does  not  disapprove.  The  origin  of  these  feelings 
is  in  the  submission  to  and  experience  of  external  authority,  and 
their  character  is  that  of  fear,  their  objects  and  occasions,  however, 
being  very  various.  Even  where  we  are  said  to  act  from  love,  our 
conscience  is  emotionally  only  the  fear  of  oflFending  the  beloved 
person.  The  love  of  God  gives  us  a  very  tender  conscience,  our 
love  for  Him  making  to  us  the  consequences  of  being  thrown  out 
of  His  approval  appear  the  more  terrible. 

§  103.  Remorse. — Where  an  act  of  which  we  disapprove  ethi- 
cally has  been  done,  the  fear  of  consequences,  which  we  consider 
must  follow,  induces  and  is  the  state  of  mind  termed  remorse.  This 
fear  is  augmented  in  proportion  to  the  hopelessness  of  defeating 
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and  averting  the  threatened  eviL  If  the  evil  to  follow  is  slight 
and  easily  to  be  forgotten  or  effaced,  the  remorse  is  slight ;  but  if 
the  evil  be  great  and  there  seems  to  be  no  way  of  escaping  the 
consequences,  no  way  of  blotting  out  the  wrong  done,  then 
remorse  is  terrible.  This  is  the  most  purely  emotional  of  all  the 
states  of  mind  which  are  connected  with  ethical  sentiments.  The 
state  is  one  of  black  despair,  melancholy  inconsolable,  mental 
torment.  Indescribable  when  it  occurs  in  its  worst  forms,  it  might 
well  be  taken  as  a  type  of  ethical  emotion.  Where  the  conse- 
quences apprehended  from  an  evil  course  are  chiefly  physical, 
when  they  begin  to  be  felt  in  depression  or  sickness,  the  remorse 
is  great,  but  the  emotion  abates  in  intensity  when  there  is  a 
rallying  or  recovery. 

*  The  devil  was  sick,  the  devil  a  monk  would  be ; 
The  devil  got  well,  the  devil  a  monk  was  he.' 

Where  the  results  to  be  apprehended  are  effects  upon  charac- 
ter, the  remorse  varies  as  the  power  of  recovery.  Where  there  is 
a  belief  that  a  single  lapse  from  virtue  never  can  be  wholly  made 
good,  the  remorse  is  peculiarly  stinging.  When  the  displeasure 
of  an  offended  God  is  the  object  of  fear,  the  death-bed  exhibits 
the  most  fearful  examples  of  remorse  of  which  we  have  know- 
ledge, for  there  the  hope  of  recovery  and  expiation  is  removed  by 
the  certainty  of  speedy  death. 

§  104.  The  Ethical  and  the  bathetic. — There  is  an  aesthetic 
interest  about  ethical  emotions  generally  which  should  be  ob- 
served. It  has  been  noted  already  in  connection  with  beauty  of 
character.  The  manifestation  in  others  of  those  traits  which 
command  our  approval  ethically  may  also  have  an  aesthetic 
interest.  But  that  which  evokes  our  ethical  disapprobation 
would  not  be  aesthetic  unless  our  selfish  regards  triumphed  over 
oiu*  ethical  feelings ;  sin  may  sometimes  be  aesthetic,  but  not  if 
our  ethical  disapproval  is  a  very  controlling  emotion.  Of  ethical 
emotions  connected  with  one's  own  acts  or  states  of  mind,  the 
emotion  of  duty  not  infrequently  has  an  aesthetic  colouring.  Of 
course  a  condemning  conscience  or  remorse  would  prohibit  aesthetic 
feeling.  But  whatever  the  connection  of  aesthetic  with  ethical 
emotions,  or  however  the  one  may  be  superimposed  upon  the 
other,  the  two  classes  must  not  be  confounded,  for  they  are  radi- 
cally distinct  in  their  nature.* 

>  Cf.  Bain'ti  Ihnotions  and  mil.    See  also  note  p.  301. 


612      DEVELOPMENT  OF  STATES  OF  CONSCIOUSNESS.   Pakt  VI. 

CONCLUDING    REMARKS. 

§  105.  No  pretence  is  made  that  the  foregoing  sections  of  this 
chapter  either  exhibit  all  the  varieties  of  emotional  development 
or  exhaust  the  delineation  of  those  varieties  which  are  spoken  of. 
On  the  contrary,  my  effort  has  been  to  say  as  little  as  was  consis- 
tent with  a  tolerably  adequate  presentation  of  the  subject.  What 
lias  been  said,  however,  will,  I  trust,  show  the  principal  sources  of 
emotional  states,  the  leading  groups  of  emotions,  together  with 
the  general  course  of  development.  Taking  all  this,  with  the 
detailed  illustration  of  pleasures  and  pains  reserved  for  a  subse- 
quent Part  (VIII.),  I  hope  I  shall  have  succeeded  in  giving  a 
reasonably  complete  account  of  states  of  consciousness  on  the 
side  of  feeling,  an  aspect  too  much  neglected  by  psychologists 
hitherto. 

§  106.  On  reviewing  the  exposition  in  this  chapter,  the  reader 
will  readily  observe  that  our  entire  emotional  development  is  sub- 
servient to  the  development  of  life,  and  occurs  in  furtherance  of 
that  continuous  adjustment  of  inner  to  outer  relations  of  which 
life  consists.  There  is  a  constant  communication  between  the 
organism  and  its  environment  in  introsusceptive  or  repulsive 
action  ;  and  out  of  the  necessity  for  selective  introsusception  grow 
the  egoistic  feelings  which,  elaborated  by  representation  and  in- 
tegration, become  guides  to  our  action  in  the  direction  of  self- 
maintenance  and  self-preservation.  The  advantages  of  gregari- 
ousness  in  securing  co-operation  for  ends  of  self-preservation  and 
the  impulses  toward  reproduction,  through  which  the  evolution 
of  the  race  proceeds,  give  birth  to  ego-altruistic  and  altruistic 
emotions,  which  have  gradually  developed  into  all  the  sympathetic, 
social,  and  moral  sentiments  which  identify  individual  welfare 
with  the  good  of  the  race. 

§  107.  Thus  our  emotions  are  differentiated  from  appetitive 
feelings.  Self-preservation  seems  to  have  been  the  first  law,  but 
the  exhibition  of  some  degree  of  altruistic  feeling  must  have 
existed  wherever  there  was  co-operation  and  sexual  interest.  But 
the  peculiarity  of  development  has  been  the  widening  of  the 
circle  of  altruistic  regards,  in  the  course  of  the  evolution  of  mind. 
The  establishment  of  the  consciousness  of  organic  connection 
which  altruism  implies,  in  the  earliest  form  extended  only  to  one 
other  or  two  or  three,  and  was  not  lasting,  since  representation 
was  weak.     Altruism,  then,  was  limited  to  the  family  or  its  equi- 


Chap.  XI.V.  EMOTIONAL  DEVELOPMENT.  613 

valent,  and  there  it  subsisted  only  temporarily.  It  grew  to 
include  the  neighbour  for  the  time,  or  perhaps  extended  to  the 
tribe.  Small  societies  thus  came  into  being,  in  which  altruism 
was  maintained  to  a  greater  or  less  degree.  Afterward  communi- 
ties, states  and  nations  created  cohesions  which  further  widened 
the  limits  within  which  altruistic  regards  worked.  Finally,  there 
dawned  on  the  world  the  idea  of  the  organic  unity  of  all  mankind, 
which  in  the  human  race  is  the  highest  stage,  and  which  is  made 
the  basis  of  Christian  ethics.  In  the  lower  animals  we  observe 
the  same  course,  though  not  the  same  extent  of  development. 
In  conclusion,  let  us  observe  again  that  the  whole  course  of 
emotional  development  proceeds  concomitantly  with  and  is  indi- 
cated by  the  development  of  cognitive  redintegration. 
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